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1.0 INTRODUCTION

Single-wall underground storage tanks (SWT), now referred to as single-
shell tanks (SST) and their supporting waste treatment and transfer
facilities, were used for the storage of radioactive wastes produced by
Hanford plants for nearly forty years. Active use of the SSTs was phased
out completely by November 1980. The first step toward final disposal of
the waste in the SSTs is Interim Stabilization.

The stabilization program is intended to reduce the liquid content of
wastes to the greatest extent technically and economically feasible in order
to minimize risk associated with loss of tank integrity and exposure of the
contents to the general environment. The first SSTs were stabilized in
1978. The first jet pump was started up in BY-107 in 1975.

To be stabilized a tank must contain less than 50,000 gallons of drainable
interstitial liquid and less than 5,000 gallons of supernate liquid.
Stabilization can be achieved by one of three ways. The SST can be jet
pumped to remove DIL, supernate pumped (via submersible or retrieval
pumping), or administratively stabilized.

The stabilization record is intended to record the annual progress made in
the stabilization process. The last remaining tank to be declared interim
stabilized is 241-S-102. Currently, the tank is undergoing full retrieval
operations and may or may not be declared interim stabilized based on the
requirements of the Consent Decree between the Department of Ecology,
Department of Energy, and Washington State. This document will be
updated as necessary.

Further information on waste tank inventories of tanks that have been
declared interim stabilized can be obtained from document RPP-5556,
current revision.
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2.0 STABILIZATION SUMMARY BY FISCAL YEAR

Stabilization Record

The record is summarized by fiscal year and stabilization method:
Administrative (AR), Supernate (SN), and Saltwell (Jet).

Summary per Fiscal
Year

METHOD OF STABILIZATION

Year (FY) AR SN JET YEAR
Stabilized TOTAL

78 3 0 0 3
79 15 5 1 21
80 2 0 0 2
81 11 2 0 13
82 4 0 0 4
83 0 0 18 18
84 9 1 2 12
85 6 10 4 20
86 0 0 0 0
87 2 0 0 2
88 0 2 1 3
89 1 2 0 3
90 1 0 3 4
91 0 0 0 0
92 0 0 0 0
93 0 1 0 1
94 0 0 0 0
95 1 1 6 8
96 0 0 2 2
97 0 0 2 2
98 0 0 1 1
99 0 0 0 0

2000 0 0 6 6
2001 0 0 4 4
2002 0 0 3 3
2003 0 0 5 5
2004 0 0 7 7
2005 0 1 2 3

TOTALS 55 25 67 147
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TANK STABILIZED

A-104, BX-101, SX-115

A-105, BX-102, BX-108, BY-107, SX-108,
SX-110, SX-111, SX-112, SX-113, SX-114,
T-108, TX-104, TY-102, TY-106, U-101,
U-104, U-112, U-201, U-202, U-203, U-204

SX-107, TX-107

AX-104, B-101, B-201, BX-105, C-202, SX-109,
T-102, T-106, T-112, T-201, T-202, T-203, T-204

A-106, C-201, C-203, C-204

TX-102, TX-103, TX-105, TX-106, TX-108, TX-109,
TX-110, TX-111, TX-112, TX-113, TX-114, TX-115,
TX-116, TX-117, TX-118, TY-101, TY-103, TY-105

B-203, B-204, BX-103, BY-101, BY-112, C-101,
C-108, C-109, C-111, T-103, TX-101, TY-104

B-102, B-103, B-104,B-105, B-106, B-107,
B-108, B-109, B-110, B-111, B-112, B-202,
BX-110, BY-104, BY-108, BY-110, BY-111,
S-104, T-109, U-110

NONE

AX-103, T-105

A-103, AX-102, S-105

A-102, BX-104, C-104

BX-107, BX-109, BX-112, C-112

NONE

NONE

T-101

NONE

BX-106, BX-111, BY-102, C-102, C-105,
C-107, C-110, T-111

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96
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FY TANK STABILIZED

97 BY-109, S-108

98 BY-103

99 NONE

2000 S-103, SX-104, SX-106, T-104, T-110, U-103

2001 S-106, S-109, U-105, U-106

2002 SX-105, U-102, U-109

2003 BY-105, C-103, SX-101, SX-103, U-111

2004 A-101, AX-101, S-101, S-107, SX-102, U-107, U-108

2005 BY-106, S-111, S-112
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3.0 INTERIM STABILIZATION INDEX

TANK PAGE STAB DATE TANK PAGE STAB DATE
NO NO MTHD STAB NO NO MTHD STAB

A-101 7 JET Jun-04 BY-110 125 JET Jan-85
A-102 13 SN Aug-89 BY-111 127 JET Jan-85
A-103 15 SN Jun-88 BY-112 129 JET Jun-84
A-104(l) 19 AR Sep-78 C-101 131 AR Nov-83
A-105 20 AR Jul-79 C-10212) 133 JET Sep-95
A-106 21 AR Aug-82 C-103(2) 139 JET Jul-03

AX-101 22 JET Dec-03 C-104 147 AR Sep-89
AX-102 28 SN Sep-88 C-105 149 AR Oct-95
AX-103 30 AR Aug-87 C-106(6 -- N/A N/A
AX-104 32 AR Aug-i C-107(2) 151 JET Aug-95

B-101) 33 SN Mar-Si (Jul-91) C-108 158 AR Mar-84
B-102 35 SN Aug-85 C-109 160 AR Nov-83
B-103 37 SN Feb-85 C-110 162 JET Jun-95
B-104 39 SN Jun-85 Cill 167 SN Mar-84
B-105 41 AR Dec-84 C-112 168 AR Sep-90
B-106 43 SN Mar-85 C-201 170 AR Mar-82
B-107 45 SN Mar-85 C-202 171 AR Aug-81
B-108 47 SN May-85 C-203 172 AR Mar-82
B-109 49 SN Apr-85 C-204 173 AR Sep-82
B-110 51 AR Dec-84 S-101 174 JET Apr-04
B-111 53 SN Jun-85 S-102 -- -

B-112 55 SMay-85 S-l3 180 JET Mar-00
B-20170 -- AR Aug-81 S-104 183 AR Dec-84
B-202 57 AR May-85 S_1 0 5(2,) 185 JET Aug-78 (Sep-88)
B-203 59 AR Jun-84 S-106 187 JET Feb-01
B-204 61 AR Jun-84 S-1o712) 191 JET Feb-04

BX-101 1 ) 63 AR Sep-78 S-108 199 JET Dec-96
BX-102 64 AR Nov-78 S-109 204 JET Jun-01
BX-103 66 AR Nov-83 S_110(2) 208 JET Jan-97
BX-104 69 SN Sep-89 S-1112' 215 JET May-05
BX-105 71 SN S-112() 224 SN Jun-Os
BX-106 74 SN Aug-95 SX-101 231 JET Aug-03
BX-107 76 JET Sep-SO SX-i0 2  237 JET Jul-04
BX-108 78 SN Jul-79 SX-103 247 JET May-03
BX-109 79 JET Sep-90 SX-104 2 ) 254 JET Apr-00
BX-110 81 SN Aug-85 SX-105 260 JET Aug-02
BX-11112 1 83 JET Mar-95 SX-106 264 JET May-00
BX-112 87 JET Sep-90 SX-107 268 AR Oct-79
BY-101 89 JET May-84 SX-108 269 AR Aug-79
BY-102 91 JET Apr-95 SX-1091j 270 AR May-81 (Jan-92)
BY-103 2 ) 94 JET Nov-97 SX-110 273 AR Aug-79
BY-104 101 JET Jan-85 SX-i11 274 SN Jul-79
BY-105 103 JET Mar-03 SX-112 275 AR Jul-79
BY-106 110 JET Jun-OS SX- 13 277 AR Nov-78
BY-107 117 JET Jul-79 SX- 14 279 AR -7
BY-10812 1 118 JET Feb-85 Sx-iis5(l) 280 AR Sep78
BY-10912 1 120 JET Jun-97
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TANK PAGE STAB DATE TANK PAGE STAB DATE
NO NO MTHD STAB NO NO MTHD STAB

T-101 281 SN Apr-93 TX-113 2
1 342 JET Apr-83

T-102(1 ) -- AR Mar-81 TX-114 2
) 344 JET Apr-83

T-103 284 AR Nov-83 TX-115 346 JET Sep-83
T-104 287 JET Nov-99 TX-116 348 JET Apr-83
T-105 290 AR Jun-87 TX-117 2  350 JET Mar-83
T-106 293 AR Aug-81 TX-118( 2 ) 352 JET Apr-83
T-107 294 JET May-96 TY-101 354 JET Apr-83
T-108 301 AR Nov-78 TY-102 3

) 356 AR Sep-79 (Apr-84)
T-109 303 AR Dec-84 TY-103 2 ) 358 JET Mar-83
T-11012 ) 305 JET Jan-00 TY-104 360 AR Nov-83
T-111 310 JET Feb-95 TY-105 362 JET Mar-83
T-112() -- AR Mar-81 TY-106 364 AR Nov-78
T-201(') -- AR Apr-81 U-101 366 AR Sep-79
T-202 313 AR Aug-81 U-102 368 JET Jun-02
T-203(3 1 314 AR Apr-81 (Jul-91) U-103 373 JET Aug-00
T-204 316 AR Aug-81 U-104 377 AR Nov-78

TX-101 317 AR Feb-84 U-105 2  378 JET Mar-01
TX-1022) 319 JET Apr-83 U-106 382 JET Mar-01
TX-1032  321 JET Aug-83 U-107 386 JET Dec-03
TX-104(' 323 SN Sep-79 (Apr-84) U-108(2 ) 393 JET Aug-04
TX-105 325 JET Sep-83 U-109 402 JET Apr-02

TX-10612
) 327 JET Jun-83 U-11 406 AR Dec-84

TX-107(3) 329 AR Oct-79 (Jan-84) u-iii1 2) 408 JET Jun-03
TX-108 2 ) 332 JET Mar-83 U-112( 3 ) 416 AR Sep-79 (Feb-84)
TX-109(2 1 334 JET Apr-83 U-201 418 AR Aug-79
TX-110 336 JET Apr-83 U-202 419 SN Aug-79
TX-111 338 JET Apr-83 U-203 420 AR Aug-79

TX-112 2V 340 JET Apr-83 U-204 421 SN Aug-79
342
344

Stabilization evaluation data missing.
Stabilized due to major equipment failure.
Date in parentheses is date that Interim Stabilization documentation was completed.
This tank was originally jet pumped in 1978, but not declared stabilized until 1988.
This tank was originally jet pumped in 2000, but was only declared stabilized after retrieval was completed.
This tank was never saltwell pumped, it went directly to retrieval.

(1)
(2)
(3)
(4)
(5)
(6)
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TANK: 241-A-101

(Jet Pumping only) Reason for stopping jet pumping:

[x] Meets 0.05 gpm criteria, Date of Shutdown 08/28/03

[ ] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 09/05/03

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level 344.0" Method ENRAF Date 05/06/00
Final liquid level 87.5" Method Dip Tubes Date 08/28/03
Total Net Pumped Volume 542.3 Koal
Capillary Height Used in Calculation 0"
Final Solids Volume 319.7 Kaal
Final Average flow rate 0.00 Qpm
Porosity 0.17 and 0.153 (assumed)
Supernatant Volume Remaining 35 gal
Drainable Interstitial Liquid 37.0 K al
Drainable Liquid Remaining 37.0 Koal
Pumpable Liquid Remaining 0.0 Koal

Justification letter attached (Interim Stabilization System Engineer):

Disoosition of Tank:

[x] Tank Interim Stabilized
[ Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer: ate

Closure Projects Engineering Support Process Engineer: Date______at
tABo-7O

APPROVED BY:

Manager, Retrieval/Closure System Engineering

Manager, Closure Projects Engineering Support 2t4612 0kc . o

Date 7 ot

Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-A-101

OBJECTIVEIPURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-A-101 interim stabilized. The criteria to declare
100-series jet-pwmped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and
management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations utilize flow rates, supernatant volumes and
interstitial liquid volumes evaluated in RPP-1 8551, Rev. 0, Tank 241-A-101 Interim Stabilization
Pumpability Assessment. The pumpability assessment evaluates waste volume, non-pumpable regions,
waste porosities, and other considerations to determine the values used in this report.

This evaluation follows the applicable guidelines of TFC-ENG-DESIGN-C-1 0, Rev. A-5, Engineering
Calculations and the technical basis and formatting requirements of TFC-ENG-CHEM-P-15, Rev. A-1
Single-Shell Tank Interim Stabilization Evaluation. When complete, this evaluation will be formally
released as part of a direct revision to HNF-SD-RE-TI-178, Single-Shell Tank Leak Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 09/05/03. Saltwell pumping yielded
542.3 Kgal of net waste from 241-A-101, while using 8.7 Kgal of water for pump flushes and 412.9 Kgal of
water for dilution. The waste of 241-A-101 appears as a flat, dark, sludge type waste with an irregular
surface with white clumps of a saltcake type material. Also visible are cracks in the waste surface that
were created as the waste was dried out by saltwell pumping. There is a large depression in the center of
the tank as evidenced by a shallow pool around the saltwell screen. The waste surface is dry except for
this small pool. The surface of this pool (-12.0 foot diameter) is contained within a large depression (-40
foot diameter) in the waste surface. The supernatant (ILL) is visible during the video examination due to
the camera positioning near the waste feature. The ENRAF plummet was not visible during video
observation. It is located 28.5 feet from the tank wall (9 feet from the tank center) and reads 129.8 inches.
The waste surface at the tank side walls shows 6 exposed wall rings. This is generally consistent with the
waste level measured at the ENRAF. The second wall ring from the top is covered with white saltcake
material indicating the initial level of the waste prior to the initiation of saltwell pumping.

Currently, liquid observation well (LOW) readings indicate an ILL of 127.9 inches. ENRAF readings
indicate the surface level is 128.5 inches. RPP-18551 Rev. 0 evaluates these readings and determines
the tank drainable interstitial liquid, drainable liquid remaining, pumpable liquid remaining, tank waste
solids, and supernatant volumes used in this report.

Evaluation Prepared by Date

Evaluation Checked by Date _ _4_
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-A-101

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 05/06/00) = 344.02 inches - 344.0 inches

Final ENRAF Reading (06/17/04) = 128.45 inches - 128.5 inches

Final Liquid Observation Well (LOW) Reading (06/17/04) = 127.85 inches ~ 127.9 inches

Final Corrected Dip Tube Reading in August 2003 = 87.5 inches - 87.5 inches**

Divergence point = LOW & ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

The unusual waste characteristics of A-101 yielded no divergence between LOW & ENRAF level
readings during the pumping campaign.

Net Waste Pumped since divergence = N/A

Net Waste Pumped (data through 08/29/03 on \\AP012\DPU) = 542,334 gal = 542.3 Kqallons

Capillary Height = 0 inches ** (accounted for in final corrected dip tube readings)

Sludge Volume =2,906 allons ****

Height of Sludge Layer (2.9 Kgal) above bottom ~ 1.1 inches

Tank Dish Volume = 0 gallons (tank is flat bottomed per H-2-5591 1)

Supernatant Volume = 35 gallons **

Assumed SaItcake Porosity = 15.3% **

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons*

EQUATIONS

D.I.L. = Drainable Interstitial Liquid
= 37.0 Kgal

D.L.R. = Drainable Liquid Remaining *
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining **
= 0.0 Kgal

*Reference HNF-2978, Rev. 5
**Reference RPP-18551, Rev. 0

***Reference HNF-13019, Rev. 0
****Twins Database query 05/13/04

Evaluation Prepared by Date

Evaluation Checked by Xt Date Z /72e -



Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

HNF-SD-RE-TI-178, Rev. 9
Page 10

Page 4 of 6
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-A-101

RESULTS/CALCULATIONS

DIP TUBE BASIS:

DIL = 37.0 Koal (per RPP-18551, Rev. 0)

DLR = DIL + Supernatant = 37.0 Kgal + 35 gallons = 37,035 gallons (37.0 Koal)

PLR = 0 Kcal (per RPP-18551, Rev. 0).

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 09/05/03. All
estimates regarding waste dimensions were obtained by comparison with known dimensions of
installed in-tank equipment.and drawing H-2-55911, Sht. 1, Rev. 1. The ENRAF level during the
video was 129.8 inches. The waste appears to be fairly level over the full diameter of the tank,
except for a large depression in the region of the saltwell screen. The depression forms a void
space, assumed to be a right circular cone with a diameter of 40 feet and an overall depth of
approximately 100 inches. A supernatant pool approximately 12 feet in diameter is visible in the
video. Based on dip tubes levels, this level is approximately 101.6 inches. For the purposes of
this evaluation, liquid waste and supernatant volumes are taken from RPP-18551 Rev. 0.

Per HNF-2978, Rev. 5 and Best Basis Inventory (BBI) located in the TWINS database; the sludge
volume of 241-A-101 is 2.9 Kgal. For reporting purposes, the total quantity of solids in the tank will
be calculated and the sludge volume will be subtracted from this total. This volume difference will
then be the reported quantity of saltcake in 241-A-101. For this calculation the saltcake and
sludge solids volumes include the interstitial liquid but do not include any supernatant liquid.

For the purpose of this evaluation, the solids volume will include an evaluation of the upper
saltcake surface (subtracting the cone shaped depression) and the lower sludge volume. See
SOLIDS CALCULATION FIGURE. These volumes are then added together to obtain the total
volume as follows:

SOLIDS CALCULATION FIGURE (not to scale)

Saltcake

UPPER
Saltwell Screen

Sludge
LOWER

Evaluation Prepared by

Evaluation Checked by

I ~ 1111111 I.~ I I I I

itt~ (-

129.8" Solids Height
101.6" Supernatant Pool

87.5" Adj. Dip Tube Level

1.1"

0.0"
Sludge Height

Tank Bottom Height

Date (1172a~

Date

6' RADIUS 20' RADIUS
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Page 5 of 6

TANK: 241-A-101

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME (cont):

Volume = [Vol. (129.8"-1.1")* 2750 gal/in] +Vol. of 1.1" (Sludge Volume)] - Vol. (right circ. cone)

(Where right circular cone vol. is = (pi * H/3 * r2) * 7.481 gal/ft 3 = 38,000 gallons (per RPP-18851)

NOTE: The waste depression bottom is assumed to be the sludge height of 1.1 inches.

= 354,805 + 2,906 - 38,000 = 319,711 gallons

Volume (Supernatant) = 35.0 gallons (per RPP-18851).

Volume (Tot) gallons = 319,711 + 35.0 = 319,746 gallons = 319.7 Koal

Solids Volume Remaining = Volume (Tot) - Supernatant Volume

= 319,746 gallons - 35.0 gallons = 319,711 gallons = 319.7 Kqal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 319,711 gallons - 2,906 gallons = 316,840 gallons = 316.8 Koal

NOTE: The small difference for Volume (Tot) gallons between this report (319.7Kgal) and the
final stated volume of RPP-18851 (318 Kgal) is due to use of HNF-13019 (Tank volume
calculator) and general accuracies due to rounding of calculated values.

FLOW DATA:

Data obtained from operating procedure TO-210-200 in the last weeks of pumping campaign
show that the saltwell pump was unable to remove the flush water used for priming prior to being
starved of suction, thus yielding a net effective pumping rate of less than zero. The results of
RPP-18551 Rev. 0 determined the final pump flow rate to be 0.00 gpm.

SOFTWARE: None.

Evaluation Prepared by

Evaluation Checked by

Date 619/2Z

Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-A-101

REFERENCES:

TO-210-200, Perform 241-A-101 Saltwell Pumping.

H-2-5591 1, Sht. 1, Rev. 1 Waste Storage Tanks Composite Section.

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

RPP-18551, Rev. 0, Tank 241-A-101 Interim Stabilization Pumpability Assessment

TFC-ENG-DESIGN-C-1 0, REV A-5, Engineering Calculations.

TFC-ENG-CHEM-P-1 5, Rev. A-1, Single-Shell Tank Interim Stabilization Evaluation procedure.

HNF-SD-RE-TI-1 78, Rev. 8, Single-Shell Tank Leak Stabilization Record.

Tank Waste Information System (TWINS) 2004, queried May 14, 2004, [posted Tank Integrity
Reports], Hanford intranet at http://twinswhse.pnl.pov/

PumpchrtsPE.xIs, Excel log of saltwell pumping history from server \\apOl 2\dpu\pumpchartsPE.

CONCLUSIONSIRECOMMENDATIONS:

241-A-1 01 has met the criteria for declaration of interim stabilization. See Page 1 for summary
and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-ENG-CHEM-P-15, section 4.2.19.

Evaluation Prepared by Date

Evaluation checked by Date
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STABILIZATION EVALUATION
NON-JET PUMPED TANKS

Page 1 of 2

Tank: 241-A-102

Evaluation (See continuation page for calculations and additional comments):

FXX Photograph review completed - Date of most recent photographs 7-20-89

EFl Tank history review completed

XX Tank temperature profile review completed

Surface Description: Mottled light and dark solids cover surface of waste in abroken pattern. Many pieces of crust are tiitea, witn angular snapes. r-iteen totwenty percent of tank surface is composed of liquid supernatant pools covering

solids. Pump and FIC plummet are visible.
Pools are seven to eight inches deep.
Solids Level 15.0 inches * Date 7727-89

Liquid Level less then 15 inDate 7-27-89

Date 7-20-89

Method Photo of FIC contacting solids

Method Photos (pump is visible)

Solids Volume 36,850 gallons
Drainable Liquid Remaining
E-st-intte-Dra-ifnabIe-Lquid-Vol.me.- 6,100 gallons

Average Maximum Tank Temperature, past 6 months 90OF

Estimated Supernatant Volume 4,400 gallons

Cost/Benefit Analysis attached

Evaluation Performed by ate 410 Checked

Disposition of Tank:

Tank Interim Stabilized at 6,100 gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by:

DISTRIBUTION:

Manager, WMPE** Date 7- 37
Manager, TFS&O , (__ate ___f_

Program Manager rate F -

WMPE Tank File, Tank Farm Surveillance Analysis,Approval Signatures
*The 15-inch solids level used above is a nominal
**Due to the reorganization of November 1988, the

has been tranferred to Manager, Single-Shell Ta n

measurement taken on 7-27-89.
function of Manager, WIPE
ks (SST).

El
F

1'1
byJaLlo;ateliv/P

T_



HNF-SD-RE-TI-178, Rev. 9
Page 14

EYALUATION CALCULATIONS AND COAfEKTS

Tank: 241-A-102
Page 2 of 2

The submersible pump is resting on solid surface
were taken within the tank. Approximately seven
pump is not visible, as this part appears under 1
Single-Shell Tank Process Engineering knows that
this tank, but at present it is unpumpable.

at the time the photographs
to eight inches of submersible
iquid in the in-tank photos.
there are pools of liquid in

The quantity of supernatant liquid (using a submersible pump) removedtank in July, 1989, totalled 39,500 gallons.
from this

The following results are considered conservative. Tank 241-A-102 is a flat-bottomed tank. One inch of waste in this tank equals 2,750 gallons.

1. Volume Calculations

A. Supernatant Volume

(2750 gall6ns/inch)(8 inches)(20% of tank surface) = 4,400 gallons

B. Solids Volume = Total Waste - Supernatant

(15 inches)(2750 gallons/inch) = Total Waste = 41,250 gallons
41,250 gallons - 4,400 gallons = 36,850 gallons

2. Interstitial Liquids

Porosity = 45% Capilliary height = 12 inches
Drainable Interstitial Liquid (OIL) Y

[36,850 - (12 inches)(2750 gallons/inch)] 0.45 = 179 gallons

Drainab Liquid Remaining (DLR) = OIL + Supernatant

.17R gallons + 4400 gallons = 619 gallons (70D n to>IDD GALLONs
OtM ?AC.L I OF Z) J Mu

Pumpable Liquid Remaining (PLR) = DLR - (amount of liquid contained in
18 inches of solids, expressed
in gallons)

This volume figure is not applicable to this tank stabilization due to thefact that less than 18 inches of solids remains in tank 241-A-102.

Calculations made by: FJ VSlA t-6W/ A

Checked by: vlwd~t XCv
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STA8JL!ZATION EVALUATION Page 15
NfN-JET PUMPED TANKS

Tank: ____/--( _

Evaluation (See continuation page for calculations and additional comments):
Photograph review completed - Date of most recent photographs 5.-qg

Tank history review completed

Tank temperature profile review completed

Surface Description: T1/6 JPFACE /S rme)2rN 41617 6RAY' sY ou6
-1im r4&tersOf /QtIjo, 0 Y rteoxI/Orne9 /LY OF r/C £cr'eqc

/Jr 40o10 cotC!5 9, Date 6-3- 88
Solids Level /9750 Date C-24-8I Method r/c
Liquid Level Date Method

Solids Volume 366p)00
Estimated Drainable Liquid Volume la, 000

Average Maximum Tank Temperature, past 6 months la OF

Estimated Supernatant Volume %6/5

n Cost/Benefit Analysis attached

Evaluation Performed by Date Checked by Date
Disposition of Tank:

Tank Interim Stabilized at./jQ gallons of drainable liquid
Tank not Interim Stabilized; stabiliza 'on activities resumed

Approved by: Manager, 
Date. &I

Manager, TFS&O Date L/V/fl'
Program Mianagere.

DISTRIBUTION: WMPE Tank ile, Tank Farm Surveillance Analysis,Approval Signatures

tftof CoRe reinet/rf 3 -,q
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EVAIUATIS CALCULATIONS A. Cg1Ws

Tank: .2'//- 9 -/0 3age 2 of

Tank 241-A-103 will be stabilized based on the core sample data takenduring April 1986 and on photographs taken May 24, 1988.Document SD-RE-TI-101 allows the use of core data to determine theremaining interstitial liquid. Two (2) core samples were obtained duringApril 1986 of the sludge in tank 241-A-103 and the results werepublished in document SD-RE-TI-198. The liquid content data of each coresegment was taken from this document and the tank liquid volume wascalculated. The results show very little liquid in the lower 150 inches ofthe tank with Sample #1 having 14,780 gallons and Sample #2 having12,410 gallons. The higher value of 14,780 gallons will be used for thefinal estimated volume of interstitial liquid remaining. This evaluation isconservative because it assumes all the liquid pumped during the recentcampaigns was supernatant and came from segments 1 and 2 of thesamples. Actually, some of the pumped liquid would be interstitial andwould further lower the liquid content of core segments 3 -10. Seeattached tables showing liquid calculations for segments 3-10 of Samples#1 and #2.
The tank was pumped starting in May 1987 from a measured height of183.90 inches to 137.5 inches by May 24, 1988 and resulted in removal of111,000 gallons of liquid. During the last two pumping campaigns fourhot water flushes totalling 5,475 gallons were added to clear the saltwell screen so pumping could continue. During this additional pumping,only 11,175 gallons of liquid was pumped and this included the flush wateraddition.
The amount of supernatant liquid remaining in the tank was determinedfrom the May 24, 1988 photographs. A best engineering estimate indicatesthat 4,615 gallons of supematant remains (14% of the total tank surface).Pool sizes were determined by comparing individual pools to the overallsize of the tank and objects of known dimensions (i.e. salt well screen,piping, etc.) Individual depth was estimated at 3-18 inches and took in toVaount the abilityb ,e through the liquid to the solids beneath.

Total estimated gallons of liquid remaining in the tank is 14,780interstitial (based on the core sample data of sample #1) and 4,615gallons of supernatant (based on the photograph analysis).

Calculati.ons made by:

Checked by:JX______
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EVALUATION CALCULATIONS AND CGHENTS

Tank: a-/as Page ' of

TANK 103-A
CORE SAMPLE #1

RISkt. R-1'i
SAMPLE CORE LIQUID

TOTAL PERCENMT* TKLe Ir IjUIuSEGMENT HEIGHT VOLUME VOLUME LIQUID VOLUME

133"-152"

114"-133"

95"-114*

76"-95"

57"-76"

38"-57"

19"-38"

0"-19"

14 cc

22 cc

8 cc

7 cc

0 cc

0 cc

6 cc

12 cc

244 cc

244 cc

244 cc

244 cc

244 cc

244 cc

244 cc

244 cc

5.7%

9.0%

3.3%

2.9%

0.0%

0.0%

2.5%

4.9%

2,980 gal

4,700 gal

1,725 gal

1,515 gal

0 gal

0 gal

1,300 gal

2,560 gal

TANK TOTAL VOLUME 14.780 cal

Cal cul ationA

Checked by:

CORE

made by:

I vb...0'

I

l

TOTAL PERCENT TANK LI
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EVALUATION CALCULATIONS AND COMMENTS

Page.. of

TANK 103-A
CORE SAMPLE #2

EMC Ro F- P NCORE SAMPLE CORE LIQUID TOTAL PERCENT TANK LIQUIDSEGMENT HEIGHT VOLUME VOLUME LIQUID VOLUME

131"-150"

112"-131"

93"-112"

74"-93"

55"-74"

36"-55"

17"-36"

0"-17"

23 cc

7 cc

6 cc

o cc

3 cc

6 cc

0 cc

13 cc

244 cc

244 cc

244 cc

244 cc

244 cc

244 cc

244 cc

219 cc

9.4%

2.9%

2.5%

0.0/

1.2%

2.5%

0.0%

5.9%

TANK TOTAL VOLUME

Ctakui-ations made by: :

Checked by:

4,910 gal

1,515 gal

1,300 gal

0 gal

625 gal

1,300 gal

0 gal

2,760 gal

12,410 al

Tank: -2//-/9-/03

l
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J. W. Bailey
Tank Farm Prbcess Engr'g
2-750-E/200-East
Ext. 221

I: Tank Status Update

Based on a Tank Farms Process Engineering evaluation of tank photographs
and/or liquid and solids level data, the following listed tanks have
changed status as indicated below. Future operations and reporting should
reflect these status changes. The effective date for these changes is
September 30, 1978.

PREVIOUS STATUS NEW STATUS EST. SUPERN.
LIQ. (GAL.)

-7 T -1o'

241-A-104
241-AX-104
241-B-102
241-BX-101
241-SX-103
241-SX-105
241-SX-115
241-TX-107
241-TX-114
24 1 - TX - 117
-243TX-105
24 1 -U-105

2'0 -U-201
?11 -U-202
241-U-203
241-U-204

Leaker-Primary Stab.
Inactive
Active
Inact-ive-Primary
Active
Active
Inactive-Primary
Inactive
Inactive
Inactive
Inactive
Active
Inactive
Inactive
Inactive
Inactive

Stab.

Stab.

Leaker-Interim Stab.
Inactive-Primary Stab.
Inactive
Inactive-Interim
Inactive-Primary
Inactive-Primary
Inactive-Interim
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive-Primary

Stab.
Stab.
Stab.
Stab.
Stab.
Stab.
Stab.
Stab.

Stab.
Stab.
Stab.
Stab.

* Liquid is nonpumpable

Documentation of the engineering evaluations
changes will be maintained on file at TFPE.
these evaluations contact V. D. Maupin, ext.

9. .Bailey
Tank Farm Proces Enor'g

JWB/ rf h

stribution:
R. Carter "

T. Dukelow
H. Garbrick
B. Langley
A. Petersen
A. Zinsli

supporting these status
For further details on
217.

cc:
D. R. Autery
H. A. Anderson
J. W. Bailey
C. A. Mulve

G. 0sen
T. B. Veneziano
LB

TANK

-0-

19,000
-0-
-0-
-0-
-0-

1,000*
-0-
-0-
-0-

23,000
1',000*
1,000*
1,000*
1,000*

Di
C.
G.
J.
R.
C.
R.
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: 105-A EFFECTIVE DATE: 7-31-79

LIQUID LEVEL
& RISER NO.

EST. SUPERNATE
LIQUID VOLUME

TEMPERATURE:

N/A

0

SOLIDS LEVEL
& RISER NO.

EST.
DRAINABLE INTERSTITI

LIQUID VOLUME

1250F (In Tank)
2210F (In lpoars1e)

14" R

AL
4,100 callnn

IS THIS TEMPERATURE A PROBLEM?

yes
* Tank's temperature is being maintained through the use of a portable exhauster. Airflow rates that have been used were above 550 cfm. No attempts were made to minimizeflow rate.due to exhauster interlook system limitations.
IS THERE A POTENTIAL DOME LOAD PROBLEM? yes no X

PHOTOGRAPH EVALUATION: (Order #87080, LL 14 inches, Date 6-21-79)
The surface appears dry with the exception of a wet spot trailing away 'from a circulatorThe floor is approximately 40% bare metal, 30% a thin layer of sludge and the remaining30% a heavier sludge primarily around the perimeter of the tank. The liner of the tankis almost free of scale except for a small ridge around the lower perimeter.

COM;v*ErTS:
Tank's temperature is to be maintained below 200 0F. Refer to RHO-CD-604, Tank 241-A-105Stabilization Progress Report (soon to be issued), for further details on the stabiliza-tion ofthis tank. The manual tape touches down on a pile of old tapes and pipingcausing an erroneous reading.

Prepared By:

Reviered By: 7-31-7

unknown
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Interim Stabilization Evaluation

TANK NUMBER: TK-106-A

LIQUID LEVEL
& RISER NO.

EFFECTIVE DATE: 8-31-82

SOLIDS LEVEL R-13 = 43"-
& RISER NO.

45.5"
FIC R-6

Avg. based
on solids level
and nhntns=4A6"

EST. SUPERNATE
LIQUID VOLUME 0

EST.
DRAINABLE INTERSTITIA

LIQUID VOLUME < 3500 aallons

TEMPERATURE: maximum 1350

IS HEAT LOAD A PROBLEM? YES X* NO UNKNOWN
*The heat load on the tank will not present any problems as long as the tank isventilated. The maximum temperature after the solids dry and with forced air
cooling will be 250*F. Cooling will be via the 702-A Ventilation system or theTank 241-A-105 exhauster.

Reference: Letter 65430-79-036, G. D. Campbell to J. W. Bailey, "Tank 106-A
Transient Heat Transfer Analysis."

IS THERE A POTENTIAL DOME LOAD PROBLEM: YES - NO X

PHOTOGRAPH EVALUATION: (Photo Series 101055 4-7-82)
The photos show that the waste substance consists of solids of irregular configuration,but of relatively low profile. No liquid is visible. The tank was lanced on 7-15-82,and the results indicated wet and soft solids with no interior liquid zones.

COMMENTS: With the heat load present in this tank, further evaporation willoccur in the months following interim stabilization. No jet pump will beinstalled in this tank.

Prepared By: c. -- ' V -

Reviewed By: <j J l5- 2



Single-Shell Tank Interim Stabilization Evaluation Form
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Page 1 of 6

TANK: 241-AX-101

(Jet Pumping only) Reason for stopping jet pumping:

[x] Meets 0.05 gpm criteria, Date of Shutdown 05/01/03

[ I Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video _ 11/05/03

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 278.3" Method - ENRAF - Date __07/30/00
Final liquid level 66.4" Method __Dip Tubes Date _10/08/03
Total Net Pumped Volume 369.1 Kgal
Capillary Height Used in Calculation __0'
Final Solids Volume 357.5 Kgal__
Final Average flow rate 0.029 gpm_
Calculated Porosity _ N/A (assumed saltcake porosity = 0,24)
Supernatant Volume Remaining _ 0 gal _
Drainable Interstitial Liquid 43.6 Kgal_
Drainable Liquid Remaining ___43.6 Kgal___
Pumpable Liquid Remaining _ 31.9 Kgal____

[ Justification letter attached (Interim Stabilization System Engineer):

Disposition of Tank:

[x] Tank Interim Stabilized
[ ] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer: te 5_

Closure Projects Engineering Support Process Engineer: .ate -4114

APPROVED BY:

Manager, Retrieval/Closure System Engineering P4I 5 7wT
JLI

Manager, Closure Projects Engineering Support 1n. -. k cH

Date

Date )L 111 103

_* 1,
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Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

Page 2 of 6

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-AX-101

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-AX-101 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized for interim stabilization are:
1) the tank contains less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less
than 5,000 gallons of supernatant, and 3) the measured maximum pump-out or in-flow rate is less than
0.05 gallons per minute. In the event of major equipment failure, Criteria 3 may be waived with a letter of
justification and management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the Dip Tube basis
method presented in RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119
Single-Shell Tanks Declared Stabilized. For dip tube basis calculations, this method assumes a zero inch
height of capillary liquid retention in the solid waste matrix, as the dip tubes are not in direct contact with
the solid waste volume of the tank. See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-10, REV A, and the technical basis and formatting requirements of Single-Shell
Tank Interim Stabilization Evaluation procedure, TFC-ENG-CHEM-P-15, Rev. A-1. When complete, this
evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-1 78, Single-Shell Tank
Leak Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 11/05/03. The surface of 241-AX-101 is a
dry flaky, crystalline, yellowish-white saltcake waste with a fairly uniform surface of large cracks that were
created as the surface was dried out by saltwell pumping. Saltwell pumping yielded 369,094 gallons of net
waste from 241-AX-101, while using 11,906 gallons of water for pump flushes, 18,510 gallons of water for
transfer line flushes and 353,807 gallons of water for dilution. The waste surface appears to be dry and
shows no standing water within the tank. A slight depression around the saltwell screen and vicinity
shows no evidence of supernatant liquid. The ENRAF plummet is located 5 feet from the tank wall and
reads approximately 130.0 inches. The tank waste is essentially flat until reaching the depression around
the saltwell screen. The depression size (diameter/depth) cannot be determined as numerous air lift
circulators (ALCs) block portions of the viewable depression area.

Currently, ENRAF readings indicate the surface level is 130.0 inches. Liquid observation well (LOW)
gamma source readings indicate an ILL of 0.0 inches. LOW readings utilizing a neutron source indicate
an ILL of 130.2 inches. Both readings are suspect as the actual liquid level, via dip tubes, lies between
the two readings. Dip tube readings are obtained weekly by work package WS-03-0299. The current
(10/08/03) dip tube level adjusted for the dip tube offset of 7.0 inches and assuming a zero inch capillary
height, is 66.4 inches. All reported levels are based on the centerline of the tank's dished bottom.
Calculations do not take into account any retained gas within the waste.

Evaluation Prepared by ___ Date 5-/a

Evaluation Checked by , / Date
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Single-Shell Tank Interim Stabilization Evaluation Form (cont.) Page 24

Page 3 of 6
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-AX-101

INPUT DATA & ASSUMPTIONS

Final Dip Tube Reading from WS-03-0299 (10/08/03) = 59.4 inches - 59.4 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 7.0 inches

Final Adjusted Dip Tube Level = 59.4 inches + 7.0 inches = 66.4 inches ~ 66.4 inches

Final ENRAF Reading (12/03/03) = 129.97 inches - 130.0 inches

Initial Liquid Level at Start of Pumping (ENRAF - 07/29/00) = 278.34 inches - 278.3 inches

Capillary Height (based on Dip Tube Basis) = 0 inches **

Sludge Volume = 3,000 gallons *

Height of Sludge Layer (3 Kgal) above bottom - 1.1 inches

Supernatant Volume (11/05/03 In-Tank Video Estimate) = 0 gallons

Unpumpable Liquid Height Constant = 18 inches *

Assumed Saltcake Porosity = 24/ *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. NOTE: AX-101 is a flat bottom tank (i.e. no dish). *

EQUATIONS

D.I.L. = Drainable Interstitial Liquid *
= {[Final Adj. Dip Tube Level - Sludge Height - Capillary Height] * 2750 gal/ih} *

assumed saltcake porosity + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *

= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *

= D.L.R. - [(18" Unpump. Ht - 1.1") * assumed saltcake porosity * 2750 gal/in +
(Sludge Volume)* assumed sludge porosity]

*Reference HNF-2978, Rev. 5
*Reference RPP-5556, Rev. 0

Evaluation Prepared by Date /go

Evaluation Checked by .- -- . Date 63
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Single-Shell Tank Interim Stabilization Evaluation Form (cont.) Page 25

Page 4 of 6
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-AX-101

RESULTSICALCULATIONS

POROSITY:

Due to the nature of the waste in 241-AX-101, a calculation of the drainable porosity based on
pumping history was not possible as the point of divergence between the surface and ILL could
not be determined using approved methods. Therefore, the assumed values of saltcake (24%)
and sludge (17%) will be used per the requirements of HNF-2978, Rev. 5.

DIP TUBE BASIS:

DIL = [(66.4" - 1.1" - 0") * 2750 gal/in] * 0.24 + (3,000 gal * 0.17)

= [179,575 * 0.24 + 3,000 gal * 0.171 = 43,098 + 510 = 43,608 gallons (43.6 Kqal)

DLR = DIL + Supernatant = 43,608 gallons + 0 gallons = 43,608 gallons (43.6 Kqal)

PLR = DLR - [(18" - 1.1") * 2750 gal/in * 0.24 + 3,000 gal * 0.17]

= 43,608 gal - [(46,475 gal * 0.24) + (3,000 gal * 0.17)] = 43,608 - (11,154 + 510) =

= 43,608 gal - 11,664 gal = 31,944 gal = (31.9 Kaal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 11/05/03. The
ENRAF level during the video was approximately 130 inches, and will be used for the solids
volume estimate as the level remains unchanged. All estimates regarding waste dimensions
were obtained by comparison with known dimensions of installed in-tank equipment and drawing
H-2-44562, sht. 1, rev. 4, Structural Waste Storage Tanks Composite Section & Details.

The surface of the waste is essentially flat and appears dry and flaky due to saltwell pumping.
There is a slight depression around the saltwell screen whose diameter and depth cannot be
determined as portions of it are blocked by installed in-tank equipment. Therefore, the volume of
waste missing from around the saltwell screen will be considered negligible and is not included in
the final solids volume calculations. Additionally, most of the installed in-tank equipment is caked
with waste "lollipops" from pumping activities. This volume of waste is also considered negligible
and is not reported in the final solids volume. Per HNF-2978, Rev. 5 and Best Basis Inventory
(BBI) located in the TWINS database; the sludge volume of 241-AX-101 is 3 Kgal. For reporting
purposes, the total quantity of solids in the tank will be calculated and the sludge volume will be
subtracted from this total. This volume difference will then be the reported quantity of saltcake in
241-AX-101. For this calculation the saltcake and sludge solids volumes include the interstitial
liquid but do not include any supernatant liquid.

For the purpose of this evaluation, the saltwell screen will be assumed to be in the center of the
tank and the solids volume will include an evaluation of the tank upper surface volume and the
lower volume. See SOLIDS CALCULATION FIGURE (next page). These volumes are then
added together to obtain the total volume as follows:

Evaluation Prepared by Date

Evaluation Checked by ... kDate



Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-AX-101

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME (cont):

SOLIDS CALCULATION FIGURE

130.0" Saltcake

Sludge

0 0.0

Volume (Upper) = Volume of [(130.0 in - 1.1 in) * 2750 gal/in]

Volume (Upper) = (128.9 in.* 2750 gal/in) = 354,475 gallons

Volume (Lower) = 3,000 gallons

Volume (Tot) gallons = 354,475 + 3,000 = 357,475 gallons = 357.5 Kgal

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 357,475 gallons - 0 gals = 357,475 gallons = 357.5 Koal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 357,475 gallons gals - 3,000 gals = 354,475 gallons = 354.5 Kqal

FLOW DATA:

The final pump flow rate is found by data obtained from operating procedure TO-220-026,
Rev. C-37 from 0800 April 30, 2003 to 2000 May 1, 2003 that show a total of 42 gallons of waste
pumped over the time period of 1440 minutes (24 hours), while the pump ran in BY-AUTO mode.
This time span was the last stable operating shift of the saltwell pump. During the final week of
pumping, 241-AX-1 01 achieved a net waste flow rate below 0.05 gpm on six separate occasions.
Flushes and/or over dilutes were performed between each occasion to verify flow data. During
the final week of pumping, approximately 282 gallons of water was used for pump system piping
and saltwell screen flushes. The following equation shows the pumping rate for the final day of
pumping operations:

Pump Rate = [42 gallons / 1440 minutes]= (0.029 gpm)

Evaluation Prepared by

Evaluation Checked bs { .J

Date

Date

HNF-SD-RE-TI-178, Rev. 9
Page 26

Page 5 of 6

37.5' RADIUS

UPPER

LOWER _FTT

6 r r
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Page 6 of 6
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-AX-101

SOFTWARE:

None.

REFERENCES:

TO-220-026, Rev. A-0 through C-38, Perform 241-AX-101 Saitwell Pumping.

Drawing H-2-44562, sht. 1, rev. 4, Structural Waste Storage Tanks Composite Section & Details.

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell
Tanks Declared Stabilized

TFC-ENG-DESIGN-C-10, Rev. A-1, Engineering Calculations.

TFC-ENG-CHEM-P-1 5, Rev. A-1, Single-Shell Tank Interim Stabilization Evaluation procedure.

HNF-SD-RE-T-1 78, Rev. 8, Single-Shell Tank Leak Stabilization Record.

WS-03-0299, 241-G Weight Factor and Specific Gravity Readings

Tank Waste Information System (TWINS) 2003, queried December 03, 2003, [posted Tank
Integrity Reports], Hanford intranet at http://twinswhse.pnl.qov/

PumpchrtsPE.xis, Excel log of saltwell pumping history from server \\ap012\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-AX-101 has met the applicable criteria for declaration of interim stabilization. See Page 1 for
summary and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-ENG-CHEM-P-15, section 4.2.19.

Evaluation Prepared by Date 1XIVA"

Evaluation Checked by 4A. Date
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STABILIZATION EVALUATION
?"c-JET PUMPED T7AMS

Tank: 102-AX

Evaluation (See continuation page for calculations and additional coments):

j Photograph review completed - Date of most recent photographs 9/l/88

WX Tank history review completed
Tank temperature profile review completed

Surface Description: The surface is smooth gray sludge with one discernable

pool of liquid covering approximately 20% of the surface.

-Date 9/6/88

Solids Level 14 inches Date 9/5/88 Method Manual Tape

Liquid Level 14 inches Date 9/5/88 Method Manual Tape

Solids Volume 35,750 gallons

Estimated Drainable Liquid Volume 2750 gallons

Average Maximum Tank Temperature, past 6 months 800 F

Estimated Supernatant Volume 2750 gallons

F-1 Cost/Benefit Analysis ttached

Evaluation Performed y EackevDate9/6/88 Checked by V Boyl ate 9/6/88

Disposition of Tank:

x Tank Interim Stabilized at 2750 gallons of drainable liquid

E Tank not Interim Stabillized- sta ili ion activities resumed

Approved by: Manager, TFPE Date

Manager, TFS&O Date 7)06#e
Program Manager

DISTRIBUTION: TFPE Tank File, Tank Farm Surveillance Analysis,
Approval Signatures
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EYALUATJO4 CALCU"ATICS WI COCHENTS

Tank: AX-102 - Page _L of .

The tank was pumped starting in August 1988 using a submersible pump.
The pumping campaign produced a total of 13,200 gallons before the pump
cavitated. Additional pumping attempts spread over several days failed
to produce any liquid.

The amount of interstitial liquid was calculated from the waste volume
assuming a porosity of 45%. The waste volume of 38,000 gallons leads to
17,500 gallons of interstitial liquid. The capillary height used for
salt cake, however, is 33,000 gallons. Based on this estimate, none of
the interstitial liquid is drainable and the total drainable liquid for
this tank is the supernatant volume.

The amount of supernatant liquid remaining in the tank was estimated at
2750 gallons from the September 1, 1988 photographs. A best engineering
estimate is that 20% of the surface is covered with liquid to a depth of
5 inches. The pool size was determined by comparing the pool to the
overall size of the tank and objects of known dimensions. The depth was
based on a 6 inch liquid level reading taken in the pool prior to the
last day of pumping. This was then corrected to account for the amount
of liquid pumped during the final pumping operations.

Calculations made by:
6/A. Eacker, Adv Eng

Checking done by: //C 4.,
V.C. Bofles, Sr Eng
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INTERIM STABILIZATION EVALUATION
NON-JET PUMP TANKS

Tank: 10X3- AtX)

Evaluation (see continuation page for calculations and additional comments):

I Photograph review completed - Date of most recent photographs j-/L3.-

Tank History review conpleted

Tank temperature profile review completed

Surface Description: i QU U, ) riO F ,r J'CF.CE I OL JO5

Ar-'E t ie+-I T hP-t cv'J It /'j IWt tNF~

t, EA/trJ. Date E1 -i

Solids Level ' - DateiN}-/ g Method h\1 F' I Q

Liquid LevelttOL 2j Date? -f11 Method F'/ ('./j rO Pt E4i .r1n

Solids Volume I1

Estimated Drainable Liquid Volume 3 i (Q1CQ n& ,

Average Maximum Tank Tenperature, past 6 months J0 2I.
Estimated Supernatant Volume C c

D] Cost/Benefit Analysis attached

Evaluation Performed by(rA .ci ate Checked br 6 bate

Disposition of Tank:

Tank Interim Stabilized at3y j )O gallons of drainable liquid

0 Tank not Interim Stabilized; stabilization activities resumed
'7 P-j P 

I&Approved by: Manager, FEP - Date V/'7

Manager, TFS&O , 0 Date &/ 4Z,/

Program Manaoere, .- Date I'/,,

DISTRIBUTION: TF&EPE Tank File, Tank F rm Surveillance Analysis,
Approval Sionatures

-vt C4o zD T/n/N
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EVALUATION CALCULATIONS AND COMMENTS

Paoe c__ of _)Tank: /3z7-AX

FAtP-r 5-TT3fV\

LE(, = q o. S

-IJCTh '0ut05 Vont'-

FitOrn rejtoc5: 0

HS (0$wHE5>

/Ie

r'PL

mu = Ci 001 LEVE- tftPLuLAC9

LL--L4O.$ Ir4..t5

Tv Q o.s' -- C t. mvCf

Calculations

Checked by:-

3:3, uqu

made by:

:O 0 u.5

CI C. ~
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: 2A1-AX-104

LIQUID LEVEL
& RISER NO. 2.5" R-9E

EST. SUPERNATE
LIQUID VOLUME 0

TEMPERATURE: 94 F

EFFECTIVE DATE: /- le - F/

SOLIDS LEVEL
A RISER NO.

EST.
DRAINABLE INTERSTITI

LIQUID VOLUmE

1 n" 0.lP

AL
0

IS TANK HEAT LOAD A PROBLEM?

yes no unknown

The tank contains a heat load calculated to be in the range of 20,000 to
25,000 BTU/Hr, and continued tie-in to the 702-A Vessel Ventilation system
is required.

15 THERE A POTENTIAL DOME LOAD PROBLEM? yes no X

PHOlOGRAPH EVALUATION: Photo date - May 14,1981

The in-tank photos.show a series of corruaation ridges in the tank
bottom liner and no discernable licuid pools. There is no definable

pattern to this buckling configuration. In addition, areas of mounded
dry sludae are seen at random locations about the tank.

C0R'-EIJTS:

The discrepancy between the liouid level and sludge level readings is
due to the irreaularity of the dry bottom surface.

All valve and service pit drain lines to this tank were removed during
August 1981.

Pre-pared By: _Fr'~

Recviec*d By: 4l&e4,.z a4A N.
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STABILIZATION EVALUATION Page L of

TANK: .i -P R-1O1

EVALUATION (see continuation page for calculations and additional cmm3ents):

cI Photograph review completed - Date of most recent photographs: 51//9/.3

[V) Tank history review corpleted SEr rANK Hitrbty r#

[,/I Tank teeperature profile review completed Z-5-qo LO 1126F

Surface Condition & Comments: 'atn-Tcs A-R otr.A4InIJALy 1A#.-y. PlVoo M 9Iz.9 F Az

VCRY MA1MCI A -9ROrowA Mrrtt Fb) T"Y *akro-C c sLbrr . VFiWI. i fAS ' Iijq s
tAoros. A neLA-IVELY FLA-r qVo;ArFr iA VA.FRIE -rar -Prna7p AIQ m-ALr,'' is

Fi . in "WTRsoJ W=Ci " AT st,,1 gms BAsaunv ox 1/131sq
Solids Level 35.2 ,uei s Date ii .| 1 Method ri.

Liquid Level 35.- ItIAES Date ii3tij ethod Fit

Solids Volune i '-400 ,ALLOLIs

Estimated Drainable Insterstitial Liquid Remaining Volu(eait n AaUs ( IL
Estimated Supernatant Volune Remaining ."'
Tank was pumped with a subimer*4b4-e puop _/Tes __No; if yes, 1oo gallons purped.

[ I Cost/Benefit Analysis attached ''I7

DISPOSITION OF TANK:

C /I Tank Interim Stabilized atr0 gallons of supernatant and3t.,too gallons of drainable
interstitial liquid

3 I Tank not Interim Stabilized; continue stabit zat on activities

Evaluation Performed by .Dat / Checked by Z oat

APPROVED BY:

Manager, Stabilization Engineering Date_0 ;7V9_.

Manager, Single Shett Tanks . -Date 7

Manager, Tank Farms Facility Operations Date 7

DISTRIBUTION: Tank Farm Surveillance Analysis, SE Tank History File, Nuctear Facility Safety,
TPA Integration Control, Managers Approval, Evaluation Performer, and Checker signatures
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STABILIZATION EVALUATION
CONTINUATION SHEET

EVALUATION CALCULATIONS AND CCMMENTS:

TANM: Z4V-- 1C\

I - C~O~r1rT SL

1' IAy,
T4U6s 7A -iME IA Ikrrrv I " ' 15 IE M5tif I TIAL

4t. Ass'.) L E- T

Page Z. of -g

lb ( beLA-rEm'1o 5 E

- 45 no0s-r C- sle-riv

UI L -Alb I2._5 /o
2- tOTAL

q45 Oo~T
lpbeci VT lbo

W JASi-r-E. 1-1s)(-cxVOVOL )Lo, - zXso t~s L + s )So

I iHoo GALLoMS

le-Ac

T IQ

3 ~ r)A )NEKrTAu Llacib

=(flqm GALLONS
3 I G a s4 OLPOA/S)~.

fri
-L e ucz t,;ir A

L -f- :S 0 -OATTA MT

L 314

uC.Q~ c5; t Q 6 % 'P ~ ~ ,r
Q'r -6

~3UP2cc

.3
-P-00 0

U)=

Calculations made by &{1bo1AE nte 0 a 27 t

Checked by ___Datel/V 24?

CA4 t Utr 7

'T4 6 TApge

r e8 aso a
2 -I
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Tank: /5-/0Z

Evaluation (see continuation page for calculations and additional comments):

17 Photograph review completed - Date of most recent photographs O/Z///s

Tank History review completed

Tank temperature profile review completed

Surface Description: 8 1w4, SurC wit A Smparpet &ec0

An lit 7ich'//. P / o/s /r A,/A (6 ' o f ./ank

Walls. &vwrAl !SL ncs Pid Olw ,h/O''/ gt,;Y a e is/I Dte r/zz/ar

Solids Level 7.15 /" Date e/h//A5 Method P/1 A 64rrpa/q

Liouid Level 7. 1 Date g/21/gs Method /c

Solids Volume 26, o /

Estimated Drainable Liquid Volume 0

Average Maximum Tank Temperature, past 6 months.

Estimated Supernatant Volume 00 a//'cs

E Cost/Benefit Analysis attached

Evaluation Performed byt{~ Date Y4zrChecked bZAIQ-ate &ze
Disposition of Tank:

Tank Interim Stabilized at D000 gallons of drainable liquid

H1 Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE ;t/ 9 -., Date U/1-/cs

Manager, TFS&O Date 62 rr
Program Manager - Date

DISTRIBUTION: TF&EPE Tank File, Tank Fam Surveillance Analysis,
Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: /O -- - C

saxernm*.4 Ve l/xne

n. 7% / CtVvrage -

fverAe r

Paoe Z- of 7-

(00 = 7,(7

eJp4- Z'

(7,c.s -7 )( 7so0 )(z ; =

Orsuit e 6,d-rd :fII

.BOm rf" tt ,4010 & j

Ca.p;eitry aHei

-77-jo-i~~~ rall&W Lt P1w6ltt

volume 7.1" (zmSo d/n)+ +Iz,500 I

Z , -2

Calculations made by:

Checked by: t bt /i2/82

por' < faitI
is 2 Freer

(631027- 
x

'7 %()' 7-r04

- SBBCS1 AI e
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Tank:

Evaluation (see continuation page for calculations and additional comments):
n Photograph review completed - Date of most recent photographsA-5-

Tank History review completed

Tank temperature profile review completed

Surface Description: -~A, 4n, i.

HAP.Sbrfr. i "140. 4rnlCtniL pool we1A a..d-arnder

a[ AS-I nrn,,- 4 A4, .1i Mrpsj Date 2/pAsi
Solids Level /.1t .9 Date _-.26,-5 Method FTa
Liquid Level /..s uLDate .. 2-_ Method Fc-
Solids Volume

Estimated Drainable Liquid Volume

Average Maximum Tank Temperature, past 6 months J
Estimated Supernatant Volume

B- Cost/Benefit Analysis attached
Ev-. 31, j't -on t mrne pV7 %~

Disposition of Tent::

lark Interim Stabilized at a al1on of rirabIe ou

Tank not Interim Stabilized; stabilization activities resumed
Approved by: Manager, TF&EPE nrrDate

Manacer, TFS&O Date 25 5
Pro:ram Manager 

Dat
DISTRIBUTION: TF&EPE Tank File, Tank Farm Surveillance Analysis,Approval Signatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: /o3-8

WVomt.. Luei)iuQ75 0 4- P 0C

'4lurnt: (/.9)v75o 4 320

D ro..wat 2x$eY-s4,4utJ 0L o Al

Paae a of P.

C All I.tI btlc w,fh~u eapt)In 614t.3 os lu~e.

Calculations made by: 0 : /,/

Checked byj:

78, Rev. 9
Page 38
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Tank:

Evalu

M

It)-S

ation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs (O/gLI/

Tank History review completed

Tank temperature profile review completed

Surface Description: ~1hkcrrf, em'f of S.JicL

Uni 4k. r.* oq de, n e a o e pPA I .1114 n j nuaL nt depI Ef

avryrnm I..j I -t Date &4A'r3s

Solids Level 130,.r Date ,/,7/6' Method _____._7

Liouid Level 130., Date 4/27//5 Method Naivunl l-P!t

Solids Volume .a0 a0ggl/oud

Estimated Drainable Liquid Volume '/7,000 -/&,

Averace Maximum Tank Temperature, past 6 months

Estimated Supernatant Volume /,000lffe

Cost/Benefit Analysis attached

Ev auat on Perform-d by Pe t e Zy/g_ Checied _1/411 Date_2_/7_

Disoosition of Tank:

Tank Interim Stabilized at ' 7gO_0_ oallons of drainable liouid

7,_ Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE /flulDate C - 7~-8

Manager, TFS&O Date

Prop am Manaoe 19 Date

DISTRIBUTION: TF&EPE Tank File, Tank arm Surveillance Analysis,
Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: thy - g

Super at. Volme :

Pape . of .

F 96 rIla .> JOVor4 Ies

301, 0>0 00.11

- 1.560 - 1000

a,4caj Se.

t 370,3)5 5m

Vplame . (V1375 3e.K

(301,000 -(,aoo)-5 -z

DJ - SoJPter ( 49375 - 33ooo) i yS - /13(9 pqIou

-r6a4 0 1 r&61 uoIt 3 a9375 4 WO +/60o - : 41 z- A'7,o6oo .ous

Calculations made by:

Checked by:

S0Idr, Vlumt t Q750030-5A

S9ucJ t V'dume. :,

293?6 rov

( I7 )( -3) -=
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Tank: Ios -

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs,2./$.pq

Tank History review completed

Tank temperature profile review completedpnuoq/,

Surface Description: m! srfe, Opu..s. 4 tnI4@n1 n. bnt h,,tA -go:

AsiLJAk a ,.f LF 34j-/.7', e.sA , L, t,. dl,1 4, I v ,. PY 4 tJ&,.

-iut UA . A
4 nn. , i In'. A k- ,M& L. t., Date jja/p/,

IeetkJ r.uud 46 n.H,.ii sentu., , *a.tg 4 Iat ,e ,a t td .Itet
Solids Level 40.2;"4gn0 - Date ,? /I Method tf..iT. /pI,, Or, eryalg,

Liouid Level -io.pY" Date Into/hy Method nObrvejMp

Solids Volume 35j n

Estimated Draineble Liquid Volume -. Goo " .I
Average Maximum Tank Temperature, past 6 months h1a1tb ablie

Estimated Supernatant Volume

F I Cost/Benefit Analysis attached

Dispositon of Tank:

ZX Tank Interim Stabilized at .S45a _ gallons of drainable licuid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE / &_Date ,2/:/y7

Manager, TFS&O Date /--5j-

Program Manager Date /-27-f
DISTRIBUTION: TF&EPE Tank File, Tank arm Surveillance Analysis,Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS -

Tank: J)L- .

Soids Veue: Volsu. Vclm<. + ShLIf Voiume

_e. Vcluwi t (275&X)(.15) 4 J6b6= 123, z> i23,OOO rlous

Paae a of _z

Ske of lume: Lm r, - -tnr' Q(7 Yt6 I/fP)

[ 71 (37.5)'( it) - 1 (2?.;)' (11O 7.$ = 193,

Taio. Velvme' 123,000413,000 t 30.,000OUt

~ lukrafa.0, 6 id:~s

wkLrt r.t 37.5 ft r a2.5

, 90CC 0 JIIous e0sluti. af 6et.m of - -

'-8'Se VeIum,. Cou4&.,v Catb
123,000 90,oo % 93,000

(T, oo -33, 0 0 ) qS- - ;2.500

' ShtP Velmensasegof Sa~Ii-tt. toutL no dre..Ak ,UttCS1ll l,1QytJ.

Calculations made by:

Checked by: _____

h :liff

3t~loeNi =4 )3,O00o 4 Wh}.s
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Tank: B-1,

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs,?-;-"

Tank History review completed

Tank temperature profile review completed

Surface Description: ~T .WArfe-, enr.,a- 04 n reddjt1 rnwt

.JUX 4h aA aoI,,U nA e rrn all Qoptr u n pon I& 1fi:L 104Jn

Ql pPrOma-lf,- I Mnn |. D a t e 3 /L3A

Solids Level .3.h1L) Date 3/t/I5 Method F C.

Liouid Level 3b.i1 Date g/i Method FJ,

Solids Volume /,k Laps

Estimated Drainable Liquid Volume 7300 ,J.)1ok

Average Maximum Tank Temperature, past 6 months ti/0

Estimated Supernatant Volume 1000 y nvs

1 Cost/Benefit Analysis attached

Evaluation Pe-fcrmed by +o/$ate / Cke ed _ aat--: /,

Disposition of Tank:

Tark Interim Stabilized at __3W _ callons of drairable liouid

D: Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE ALL Date 3-______

Manager, TFS&O Date _

Proor am Manaper D ate -;--

DISTRIBUTION: TF&EPE Tank File, Tank Fa Surveillance Analysis,
Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: [-/(

Sohid Volume.: Volume- )isnsOt 00

Pace l of A

Volume. d .I gop)+i 5o -A t4'7a7S oIusm

-Snrzt4Le0.Jcottlt.~A1000 3t1ca& disvpru-i4-.,0 fh &cdIldv~oltm i , 16,25 e7S o&JOU

traa~u~bklrers&) L d C I/f> a75 -t6o/oXIz s&:a 4,3oo0g0o)s

lrOJU6.b oDpe Rtmwiu, 4300 3&IloOI+ 40 )OOOlea - 73oO3  Ilos

Calculations made by:

Checked by

I



HNF-SD-RE-TI-178, Rev. 9
Page 45

Tank: 8-/c>-7

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographsg/7a g

Tank Historv review completed

Tank temoerature profile review completed

Surface Description: TAh. SwV't cozsrics 4;ar.Avwt jmon- 2 h0

broeujn colireJ s u'id n Atro.1J svpQArnaM pan) Arw") .- L PL

TunOLdqI. , i 0. .t u C tt n .Q" C pGr-Cn o; ernaJnno1 rev" tte 3A iX

Solids Level 55.5" Date 3.// 1s Method Nvo1 TAP

Liouid Level 653 Date 3/a It-. Method Mfluta ,.. 7k

Solids Volume /2o

Estimated Drainable Liquid Volume 13 ao Ls

Average Maximum Tank Temperature, past 6 months _A

Estimated Supernatant Volume _0Qd DAov5

H7 Cost/Benefit Analysis attached

Evalkation Porfcrmed b Dats 3114 CheCed tr I&.VeLDatea/

Disposition of Tank:

Tank Interim Stabilized at J34Qfl gallons of drainable liouid

Tank not Interim Stabilized; s b 1iization activities resumed

Approved by: Manager, TF&EPE Date 3-/_5

Manaaer, TFS&O -D/2_M~~~ ate 5/ &
Program Manager Date S -.4 r,5

DISTRIBUTION: TF&EPE Tank File, Tank arm Surveillance Analysis,
Approval Sionatures



HNF-SD-RE-TI-178, Rev. 9
Page 46

EVALUATION CALCULATIONS AND COMMENTS

Tank: a-/2

&>/110s Volurme:

Page ? of 2

Volut = (IAe) (27&o4 12.500

Velur)w-t @SS-t o.)lsco /SlS;,o

TA LVolvme rdflcbtrj f

Il-e.. k Za.LL aI L '-

Ro-nhaoj Itk II wl -2

be. ouptrvefe Poo 1

(Uo%, Izs -6Z) tc,). 12 2 30I.. s

/2) 3 00rf014 /Oddjt//ws0u /33ot1Z

Calculations made by:

Checked by:

/ ,Lt25S 3 v/leus.

l
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Tank: jag-fl

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs .ilwl/i

Tank History review completed

Tank temperature profile review completed

Surface Description: -TA, ir pgna, ou.,.s( .f 0 dc, iail

3rap ribJ nAd tLxddreA .s r. Z~ere rir .C.NpoAmnr& t.

pon), pre rti., Date ,hJ7kAS

Solids Level N.5' Date 5/72/5 Method rr'

Liquid Level 9 ." Date 5/2/ Method Flo

Solids Volume 9So pj 4.)pu

Estimated Drainable Liquid Volume 350s Laa at

Average Maximum Tank Temperature, past 6 months u//)

Estimated Supernatant Volume 0 3dIOUs

Cost/Benefit Analysis attached

-s-i-, ~ Y 5a~krC'e'ed .y &V DataLVr

Disncsition of Tank:

TZrk interim Stabilized at 15oo gallons of drainable licuid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE Date

Manager, TFS&O Date_ y __

Prooram Manacer Date o'.,

DISTRIBUTION: TF&EPE Tank File, Tank arm Surveillance Analysis,
Approval Signatures

l
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EVALUATION CALCULATIONS AND COMMENTS

Tank: /a - J3

Yolume of Siuvde.

Paoe &_ of _

=> (a )2?-0 42 5 00 - 93, 1,25 3C)en

Doauaite IAadtrs-J~aj aQ~d= (93, tas - 4. o oo). -/

Sureruat%l me - d =ojl

7ai -Dc au")e - 3(.6&3 3 se

Calculations made by: / Ad

Checked by: Zq(Y,5(a6-,

z> 35o& tmJuiow

z 3q453 &II'uj
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Tank : t2 13

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs q2

Tank History review completed

Tank temperature profile review completed

Surface Description: TAt sur . ct.ds 9 dter k- t4, r.

LI0 sstlptrtLoj± pnk eufrp xa ic i______

Date Y--s

Solids Level 4/.75" Date L//ss Method /aiuj lTp,

Liquid Level 1.7S Date iLtii, Method A/qnj q

Solids Volume uaj _Oo v

Estimated Drainable Liquid Volume 7700 foA4

Average Maximum Tank Temperature, past 6 months ]J/f)

Estimated Supernatant Volume _O) TdiPs

Z7 Cost/Benefit Analysis attached

Evaluation Performed ty Date Yg5/6Cecked h JDate-

Disposition of Tank:

2 Tank Interim Stabilized at 770D gallons of drairable liquid

DF Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE 2 Date

Manager, TFS& Date____-___

Proram Manacer t te 1-95

DISTRIBUTION: TF&EPE Tank File, Tank Farm Surveillance Analysis,
Approval Signatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: iD- g

Solids Vohlme t

Page _ of _-

(;.175yrzo) -+

D(ro.%UIbq L, u ot ( 'R?313 -6 doVD) -125 = 7700 ) Iorit

Calculations made by:

Checked by: )oA

iR 7 313. a I-, yu
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Tank: jIr -b

Evaluation (see continuation page for calculations and additional comments):

T'7 Photograph review completed - Date of most recent photoraphsj/4/

Tank History review completed

Tank temperature profile review completed r.ee /012.

Surface Description: 7-,, t,,rfc. , o-ftdt CchP, ,.J An...y LT

uarf rk reddes .Lre.n pp, .- n i n ,as ia >o ohj r. o*V
Wer, P.f lea;rn svptrufsf r .p0.. -f n ol k, Date .z A'Li

Solids Level 1*jz Date ftiftt Method A,4.,,J AIC

Liouid Level gR r ,,j Date .22y1LY Method nk.o. Fit

Solids Volumee

Estimated Drainable Liouid Volume

Averape Maximum Tank Temperature, past 6 months t46- Rmaj),,

Estimated Supernatant Volume

Cost/Benefit Analysis attached

Evaluation erforme' by Date Checred Hv Date

Disposition of Tank:

Tank interim Stabilized at -3 40 pallons of drainable liioui

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&E Date/L /

Manager, TFS&o Date

Pronram Manaoer Date /2- -

DISTRIBUTION: TF&EPE Tank File, Tan arm Surveillance Analysis,
Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: i L - Pace a of

est64,m4tJ supudt Volume.: 1,oo rlaos

saiJ Volumt: (q9.5so2750) + 1.76o . 9? 75 l6-4 => a9S, 0

Da k d4 r (.7qV.oo-&ooo).,Q5 aJ375 =)IouS ?? ooyJl0

S,,-1 k Iv: q2,160+t,00D 3',qooj&1 w.

Pump (oVoo -W&O2) 41000 : /4 100 3lo3.

Calculations made by:

Checked by
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Tank: ILI-

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs {//,&

Tank History review completed

Tank temperature profile review completed

Surface Description: A6pprsxm ael 767. o f -tki sor%.L CnItssis

of a do.rK. cljip, -.The man rnap LWa-to is OnmnpotJd

taLS1tr.f'Al
4 e poel Ak tn w A . c itpJ n I-ueA. Date -.irs

Solids Level j.-7 Date _/f/k Method F/C

Liouid Level 9).7c Date 5s/rj Method r/C

Solids Volume

Estimated Drainable Liouid Volume

Average Maximum Tank Temperature, past 6 months -

Estimated Supernatant Volume _,ann1 i0low

Cost/Benefit Analvsis attached

DisDosition of Tank:

Tenk interim Stabijied at 2. c_ lons of rrainatl4 a' '

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE Date

Manager, TFS&O Date 6

Program Manager - Dat e

DISTRIBUTION: TF&EPE Tank File, Tank arm Surveillance Analysis,
Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank.: / -6 Paae 7 of 2-

SuperpietOt Vo0urnc .25 .2?5) L )

7So (v.7o.)+125 0 0 -1060 J )/oAjs

TD r oiucdkJnicr 9,9,6 t 3 17-) - "oooJ. 15 =

.23, o7 lls

a))Q7. JJ1oA/ t'2~o

17o4 br, 1.~t -= ZI42.1+10 +/00 ' 22, o00

Calculations made by:

Checked by: _ --

S oJ1/s Volue

=; ,o0
J0,11"4

lIO J

(P& k to",
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Tank:na..

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photoraphs 5/1/5

Tank History review completed

Tank temperature profile review completed

Surface Description: _T - sp Sur--.e PcLAjix ot f . dt~rk colored

m-nwa. n 21A a r,pxeua-te pool nyer 90 f of Ie r, fmCr.

i-e. naernaI. 61tp.raioit pool d?.f it naproy tmI aJe, IDate.6kzks

Solids Level 7,q/4,.g Date 5/3J/g Method F/r-

Liauid Level 7. Date SLI3k/ . Method mCL

Solids Volume

Estimated Drainable Liquid Volume

Average Maximum Tank Temperature, past 6 months

Estimeted Supernatant Volume K6

m Cost/Benefit Analysis attached

Evaluatior %rormed tv 9 n tt a/5 CLeced L t4 :'
Disposition of Tank:

Tank Interim Stabilized at P5O allons of drairable iiouia

Tank not Interim Stabilized; stabization activities resumed

Approved by: Manager, TF&EPE ,D Oate 44  /ds
Manaaer, TFS&O Date /

Program Manace Date __

DISTRIBUTION: TF&EPE Tank File, Tank Farm Surveillance Analysis,
Approval Sionatures

l
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EVALUATION CALCULATIONS AND COMMENTS

Tank : //7- a

SolIds Volumrt

Paget__ of g,

(Juhts ).7'750 + 1.7,506=p (.-i)47 50 + I25oO + '(n7so) Ca1)

307 ie~

0.. (303 - , o000).:as z ()

SuprumAC. Volume . 9 075xo)(1)

o~Jo., 'Drwco..it 00 jjIlowS

Calculations made3b

Checked by: _____

p9(45 r i S
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Tank: Vag. B

Evaluation (see continuation page for calculations and additional comments):

N Photograph review completed - Date of most recent photographs ,4?/75

VN Tank History review completed

Tank temperature profile review completed

Surface Description: 4tf6 1 -k A..r.,, ,...,h n n. Joitn

co/lbr-trl .,j. WAnd] r'4m au.aJ1 jjp/, belu> 0. sup.rnul 4 , p2al

,A..41 p. a'e4e9,. A.A og a e W4.me e- ,e.Au Date 35AJ1'5

Solids Level /),.5 Date S/27/ Method Hap.aj 7YAas
Liouid Level /Lg.7s Date 5/Z/1: Method Hanm.j aI ,

Solids Volume 27O tCOa1dL*

Estimated Drainable Liquid Volume 3/00 /1jlowS,

Average Maximum Tank Temperature, past 6 months

Estimated Supernatant Volume 900 L1100

Cost/Benefit Analysis attached

Eva' s*on arfmed t., Da+ Checed v Date k 5'

Disposition of Tan:

Tark interim Stabilized at 3/00 callons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE Date j

Manager, TFS&O Date

Propram Manacer Date

DISTRIBUTION: TF&EPE Tank File, Tank Farm Surveillance Analysis,
Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: V.. bA

"Si V16 VoImw (1 eI - 4/94 +590

ISo/ds V/wn--:= (13k.75 - 4) 1% 4 590 4

Drwcu..Mtt . (2 7,ooo - 5, ooo). 12S, --

Supet-taOh Von)=t

'rL)4 D DruLs<- t

Pace . of 2

0 7 0 7JC.I//,4 -tRocy.

; 270 xlos5

= 319 ril/0.

30&qi 3cLjou,5 =:> 3/06 30./IO*

Calculations made by:

Checked by: as-

(19t)( y .eO~ . q
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 20_1

Evaluation (see Continuation Page for calculations and additional

wXw0

comments):

Photograph review completed - Date of most recent photographs 7-7-83
Tank history review completed

Tank temperature profile review completed

Surface Description: Surface covered with supernatant estimated to be an

average of three inches deep.

Solids Level

Liquid Level

257.5" Date 5-29-84

260.5" Date 5-29-84

Date 7-7-83

Method Estimation (photo)

Method Manual Tape
Solids Volume 50,000..gallons

Estimated Drainable Liquid Volume 6000 gallons

Average Maximum Tank Temperature, past 6 months 60 0F. (last reading 4-16-82)
Estimated Supernatant Volume 600 gallons

Cost/Benefit Analysis attached

Evaluation Performed by//Ez6Date5-2q96 Checked byeq Date

Disposition of Tank:

Tank Interim Stabilized at 6000 gallons of drainable liquid
Tank not Interim Stabilized; stabilization activities resumed

Manager, TF&EPC

Manager, TFS&O

Program Manager

Director, R&E

Director, Prod. roc.

D-irector, HS&E

Director, Wo IPO

Date S3/- 1

Date <--7,/

Date 6-r-Y

Date 6..17-F

Date

.Da te

Date -1/sy

wX
11

Approved by:
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations

TANK: 2 03-B
and Comments

L &u5/ L eel = 26C 5 'rcxe., (h- / .
Sol;d6 Level -- 2. 5 ;/",,1 ep ,, A; ,!

/erAge over bAk)

Cejernont Po /e 1ee 3 m cAe, = 6/ g

I;a /4e , (2 5 - /5 - 4 5t1 r 0 6
broAd ohe i pf|- briM0 .e L, Ul r-
Draeb Z r+AI =o /, C;//0 Ie ;; ;tq7 )kPl
For S/PY}d , e e II/f Ae?4,A/ .S esy.ia/e( / /6 Z6 4

pe re> he .5

DTL =- 57 A
Droanable L t'ptetI= 5 '7 6 q92 = y4 6 j ,Ile

If Be sludpe wcre +o 4d

,f }ztt AAdfoos/ 4 ,I5

DTL= (4%2-2uqZV)$

Pr,|-ble 6 ta/!: Z,177

Calculations by Date 5

Checked by ,/ Date-5

/s'ke 17/ ck-e (C 7 ; /10 r eq

t.45= 2 , 31

(Z Oov drt
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 204-B

Evaluation (see Continuation Page for calculations and additional comments):

WX Photograph review completed - Date of most recent photographs 5-19-83

WX Tank history review completed

W7 Tank temperature profile review completed

Surface Description: 98% of surface covered with supernatant estimated to
be an average of 4" deep

Date 5-19-83

Solids Level 252.5" - Date 5-29-84 Method Estimation (photo)

Liquid Level 256.5" Date 5-22-84 Method Manual Tape

Solids Volume 49,000 ga-lns

Estimated Drainable Liquid Volume 6000 gallons

Average Maximum Tank Temperature, past 6 months 570F. (last readin 4-16-82)

Estimated Supernatant Volume 800 gallons

Cost/Benefit Analysis attached

Evaluation Performed by2mfflate5-29-e'r Checked bYA 4ln'4ate s--3,-7
Disposition of Tank:

ED Tank Interim Stabilized at 6000 gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPC Date 5-314/

Manager, TFS&O I I A Date Y

Program Manager Date A - ~- 9
Director, R&E Date 4 7-W

Director, Prod. roc. . ao .- Date -2

Director, HS&E Date

Director, WMPO Date
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments

TANK: 20t-8
L i7hIW Leue = 256 .5 m e Ae, ( p I? o / Ar)b

o/li/4 Leve = 252.5 ;neh,
(Or A01 4,qC /

At e :-' 6e 0 l ee deerpixntZ,,, / e

Aeq; A<

re .in i / ,-

Oer,

.jn t

ePrh' //q sarre ,/ece%,-e,

,s't , I

s ,,f

rm 4|d, f/o 1ed -- e A e 2 -

o1Adls t41uamqe (252.5-46)-016
4 gf|, = 7S', Y
t-51qa= 4q,9 76q

Drn m q Ale I| i =Prs,'n6/r

7IL= (s0 fl| -L_/, O A q

ror 5 ':1/aer; Ae|iA/ e etAt4d 4e he
Jo 4e 0. /25.

DIL= [qq.70iqz-(7-Vi2. z6=

NrA ;1 ale

ohe

5,525 ,
552 5 +- 2541 =Li/Iw -

5 /eg iwC 5 a(/ e c

I

2, q4g

.,,,;5 l/, /

D rain 4Ie 2-, qqg f ?Y-

Calculations by)z±i (e Date 9-2-$'

Checkd ate b-3er-X

)

(96oo)

s1r E4 1&.lt

S.

pore I

2-7

I2- V

wcre 10 eeL //'/-e

Of /2" Orc0 eoroi5tg 070

DTI, = (qg,012x1q&) -o05=

(e1/or Aec

2-1732 4

/ f 0", e Y,* r P,5 /,f,V/a ;, r ; ,rrw

Li f 'W=

Checked by
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J. W. Bailey
Tank Farm Process Engr'q
2-750-E/200-East
Ext. 221

2: 1: . Tank Status Update

Based on a Tank Farms Process Engineering evaluation of tank photographs
and/or liquid and solids level data, the following listed tanks have
changed status as indicated below. Future operations and reporting should
reflect these status changes. The effective date for these changes is
September 30, 1978.

PREVIOUS STATUS NEW STATUS EST. SUPERN.
LIQ. (GAL.)

241-A-104
241-AX-104
241-B-102
241-BX-101
241-SX-103
241-SX-105
241-SX-115
241-TX-107
241-TX-114
241-TX-117
241 TX-105
24 1-U-105
2"'-U-201
243-U-202
241-U-203
241-U-204

Leaker-Primary Stab.
Inactive
Active
Inactive-Primary
Active
Active
Inactive-Primary
Inactive
Inactive
Inactive
Inactive
Active
Inactive
Inactive
Inactive
Inactive

Stab.

Stab.

Leaker-Interim Stab.
Inactive-Primary Stab.
Inactive
Inactive-Interim
Inactive-Primary
Inactive-Primary
Inactive-Interim
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive-Primary

Stab.
Stab.
Stab.
Stab.
Stab.
Stab.
Stab.
Stab.

Stab.
Stab.
Stab.
Stab.

* Liquid is nonpumpable

Documentation of the engineering evaluations
chances will be maintained on file at TFPE.
these evaluations contact V. D. Maupin, ext.

J W. Bailey
Tank Farm Proces Enar'g

JWB/rfh

Distribution:
C. R. Carter K'
G. T. Dukelow 1,
J. H. Garbrick.
R. B. Langley
C. A. Petersen
R. A. Zinsli

supporting these status
For further details on
217.

cc:
D. R. Autery
H. A. Anderson
J. W. Bailey
C. A. Mule

G. sen
T. B. Ven -ziano
LB

TANK

-0-
-0-

19,000
-0-

-0-
-0-

1,000*
-0-
-0-
-0-

23,000
1',000*
1,000*
1,000*
1,000*

,:q/ -7 10.'
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T A -e P'ilm §ta~b; /;z a rn'

77~'4t( 1-L 9ZO- E'e-- - Tive _e _-;/ 'ieOcJTiI9

Te.pr- Tare;. 0 -sa

5Amfle Rcq-3cre-d," >e5 n

,0/%o o $I/alu a r/ol' .es m

rr'. ,-- 11'Z.
-Ar'%- i. t~,, :I .#- - ixr;/1N ia ./4A2-ti ... /

IC ~, -is e or; -I- -, . ~ - - 6

7'/bic.{AS2crn.- A34,L

xdx

- /7

/ U
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Tank:

Photo Date: //-13- 7

Photo I.D: 39031

Liquid Level: S-Y
a/

Observation of Surface:
~Cc

I.4

A 7/ A4<AC ~

Salt Well

Lollipops? Yes It No

Other: 2% .-r&4L-.^ i

Interpreted by :

Date:

Reviewed by

Date-

5;SW

A)Z ya

Status:4/
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 103-BX

Evaluation (see Continuation Page for calculations and additional comments):

Photograph review completed - Date of most recent photographs Z-8-83

WX Tank history review completed

Tank temperature profile review completed

Surface Description: A shallow liquid pool covers most of the surface.

Date- 7-8-83

Solids Level 18.0" Date 4-28-82 Method photo

Liquid Level 18.9" Date 10-30-83 Method FIC

Solids Volume 62,VOD gai

Estimated Drainable Liquid Volume 2,500 gal.

Average Maximum Tank Temperature, past 6 months 71'F (1982-most recent data)

Estimated Sup6rnatant Volume 2,500 gal.

El Cost/Benefit Analysis attached

Evaluation Performed by N Bell Date ll/15/ 8lhecked by TDK Date 11/16/83
Disposition of Tank:

EII Tank Interim Stabilized at 2,500 gallons of drainable liquid
Tank not Interim Stabilized; stabiliztion activities resumed

Approved by: Manager, TF&EPC R.A. Van Meter Date 11/16/83

Manager, TFS&O Date -- ? ?
Program Manager , ' Date /b,9..J3

DISTRIBUTION: TF&EPC Tank File, Tank Farm Surveillance Analysis,
Approval Signatures
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INTERIM STABILIZATION EVALUATION - NON-JET

(CONTINUATION PAGE)

Evaluation Calculations and Comments

TANK: 103-BX

The liquid level has been slowly rising since 1977. The baselinewas changed from 16.8" to 18.6" in.March 1983. The level rose from18T " in January to 18.9.'.in August. Photographs confirm the rise..,The increase is believed to be from precipitation. If so, the liquidlevel should stabilize after isolation (scheduled under Project B-222).
.Supernate Liquid (Liquid Level-Solids Level) x 2750

gal -/inch
= (18.9" - 18.0") x 2750
= 2475 gal.

Solids Volume = (Solids Level x 2750 gal./in.) + 12,500=JT81x2750 + 12, 500
= 62,bdd gal;

Drainable Interstitial Liquid = (Total Solids - Capillary Height
x 2750 gal./in.) x Porosity

Tank 103-BX contains sludge, which is
of 24" and a porosity of 0.125 OILdefinition --- Total Drainable Liquid

Calculation made by

estimated to have a capillary height
(62,000 - 2750 x 24) x 0.125 = 0 by
- OIL + Supernate = 2475 gal.

27 i4pz(
Checked by

gal.

PUMPED TANKS
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations-and Comments

TANK: 103-BX

A worst-case assumption is that the sludge acts like
which is estimated to have a capillary height of 12"
of 0.45. For thi.s case,

DIL = (62,000 - 12 x 2750) x 0.45 = 13,050 gal.
TotalVDrainable Liquid = 13,050 + 2475 = 15,525

salt cake;
and a porosity

gal.

Both the DIL and the supernate liquid are far below the criteria for
pumping. The tank-should be Interim Stabilized.

Calculations made by

Checked by /

l

; 71 1;'X .
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STABILIZATION EVALUATION
NON-JET PUMPED TANKS

TANK: 241-BX-104

EVALUATION (see continuation page for calculations and additional comments):

[X I Photograph review completed - Date of most recent photographs: 9..1-89

[x J Tank history review completed

[X ] Tank temperature profile review completed

Surface Description: Dark brown swue With a liquid film cnvering 30 to
35% of the tank surface.

Date Q-22_-Q
Solids Level 31.5 Date 9-22-89 Method FIC
Liquid Level 31.5 Date 9-22-89 Method FIC
Solids Volume 96,237 gallons
Estimated Drainable Liquid Remaining Volume 32,644 gallons
Average Maximum Tank Temperature, past 6 months 770 F
Estimated Supernatant Volume 2,888 gallons

[NA] Cost/Benefit Analysis attached

DISPOSITION OF TANK:

[X ] Tank Interim Stabilized at 32,644 gallons of drainable liquid remaining

[ 3 Tank not Interim Stabilized; stabilization activities resumed

Evaluation Performed byI/S LDate444fshecked byate4

APPROVED BY:

Manager, Single-Shell Tanks __Date_7ki j

Manager, Tank Farm Programs Date )_6
Manager,. Tank Farms Date

DISTRIBUTION: SST Tank File, Tank Farm Surveillance Analysis & Support,
Defense Waste Safety Section, Approval Signatures
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Page 2 of 2

TANK: 241-BX-104

EVALUATION CALCULATIONS AND COMMENTS:

Tank 241-BX-104 was supernatant
the pump cavitated. A total of

pumped from September 17 through
17,486 gallons was pumped.

19, 1989 until

Total Waste - (Solids Level) (2750) +
(31.5 in) (2750 gal/in)

- 99,125 gallons

12,500 (Dished Bottom)
+ 12,500 gallons

Supernatant Volume - Approximately 35% of the tank surface
an average depth of 3 inches.

= (0.35) (3 in)
= 2,888 gallons

is liquid covered with

(2750 gal/in)

Solids Volume = Total Waste - Supernatant
- 99,125 - 2,888
= 96,237 gallons

Drainable Interstitial
Liquid (DII)

= (Total Waste - 12* in X 2750 gal/in)

- (99,125 - 33,000)
= 29,756 gallons

*Per WHC-CM-5-7, it is assumed
of waste is non-drainable due

(0.45 porosity)

(-45)

that the bottom 12 inches
to capillary action.

Drainable Liquid Remaining DIL + Supernatant
29,756 + 2,888
32,644 gallons

Calculations made by /C Date 7-1 ftf
Checked by - Date .

=
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INTERIM STABILIZATION EVALUATION

NON-JET PUMP TANKS

Tank: / S

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs___2__/_ .

Tank History review completed

Tank temperature profile review completed

Surface Description: S/af Sr-" e ,>ti sjapern'?l ,.:rry

/- .2'' c 9 arr/ny 3 75--- CS5? e r A ./ 7, r/C

tc/'- s/'t.5. Solids ef/,sci Olenr c/1k -sxc 4 es Date 8/rS/64

Solids Level 2.4." Date i Method FIC

Liquid Level 24.0" Date ql/- Method 4/'e/P1e57

Solids Volume $&,zs

Estimated Drainable Liquid Volume /Z9, :Z5~

Average Maximum Tank Temperature, past 6 months 70E

Estimated Supernatant Volume '/675 dt&//n5

D- Cost/Benefit Analysis attached
Evaluation Performed by / Date Checked byA ate /te

Disposition of Tank:

Tank Interim Stabilized at /C,Z5 gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE .Date

Manager, TFS&O / /Asx' Date 4
Program Manacer Date r/s<

DISTRIBUTION: TF&EPE Tank Tank Farm Surveillance Analysis,
Approval Sionatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: /f' 5-OX

VOIUM cMa& o-s
-- D,6YH E0 aty- i T-rANK Page Z of I

SA55 FIC
-URst t l

READ --F 2 q SI"

5LtRPAcE

. U &erA/ArTA-/7 VIt&jE

[750 6A LtNj I z -i RS 7o = z('75 0,WLLOP5 5uPCRNAE

72~t- V& vv e

/ 2 ') , ;750 60/AI

17,700 CPt-to.. /?suarEs
Satr'^C 7T?~/ 4 ..% .,g gVA 7-S

7'- /2, 500 6<-91 16,'S

A I/yr FCI7/- 5/It FA

7 700 -

Aid4cH For

47,7Do +-

3,Oo

4675 = 13, 026 &

eLpoie4 6so61s above

3,V0O 3AL

GALLonS

G-ALL-CA) s

Fc

50,700 6ALLO4S

SLUDGE

57c PE'LAAT-

S-<LT- C19K

-7-e r,; a. e/,qs 7g

(300C GALLOAJS,

- -oi:-,LA K/fsrE

Calculations made by: / < .

Checked by: /A p

- Oc ,rnr/A/6 FO/I 5

( A/M

=-f/7,700 6A4

A5sume SALT Cuiiej

-pGAte c^/'s

25o;rrol-)

A'E. i( g
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EVALUATION CALCULATIONS AND COMMENTS

Tank: /c5--fl Pace J3 of 3

fNre(fz4T 1AT z /au' /-0 cklcua/0 4 " o'w--RCT -/01

c rictn.eLiA - / otr '-3

/p1oiarn& - NP/tgy

i OZ-- 4C41- 33,000 6AF

- &700 6ttoS ~74x(A S Le

7~ rq s. ~,7q,-v9 a E

~7Fr,.ot~ Y~,~flt&AP aj ~ -

56C 6A14041

VrL't U ell 3 0 2v5rT -

', 5900

/4ras rc r-ci A-

6ju

(o r

590 -59DO Gs t +S 2 S

/9C,:CW n y

"'IVA 7tYA'ac p
A/ ActG0Cr 1,4ge

%A ss t nMnbr )r e4OVt IC,

'!4±0., ~ tnr tr)/n (turn-ar
Ira/VC/?MRA7h>
Cvn',4ua-/a

Calculations made by:

Checked by: r n

ri
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Attachment 0

Interim Stabilization Evaluation of 100- & 200-Series Non-Jet-Pumped Tanks.

Page 1 of 2

TANK: 241-BX-106

EVALUATION (see continuation page for calculations and additional comments):

[X] Photograph review completed - Date of most recent photographs: 07/17/95

(X] Tank history review completed

[X] Tank temperature profile review completed

Surface Condition & Comments: Wet sludge slumping toward center of tank. Dry
saltcake against tank sidewalls. Less than 200 gallons liquid surrounding
submersible pump suction (suspected to be flush water and drain back). No
other liquid visible.

Solids Level 9.2 inches Date 07/14/95 Method ENRAF
Liquid Level N/A Date N/A Method N/A
Solids Volume 37,600 gallons

Estimated Drainable Insterstitial Liquid Volume 0 gallons
Estimated Supernatant Volume Remaining 200 gallons
Tank was pumped with a submersible pump _No X Yes, 14,000 gallons pumped.

Cost/Benefit Analysis attached

DISPOSITION OF TANK:

[X] Tank Interim Stabilized at 200 gallons of supernatant and 0 gallonsof drainable interstitial liquid
Tank not Interim Stabilized; continue stabilization activities

Evaluation Performed by e5? ate-Checked by 11C6 ,~ Date

APPROVED BY:

Team Lead, Stabilization EngineerDate)/DateS
Manager, Interim Stabilization Engineering Dae S
Manager,, E'. Tank Farm Transitioh Proj Date *at

DISTRIBUTION: Surveillance Engineering, Single Shell Tank History File, TWRS Nuclear Safety, TPAIntegration Control, Approval Managers, Evaluation Performer, Team Lead and Checker signatures.
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Attachment D (cont.)

Page 2 of 2

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-BX-106

Assume:
- Tank contains sludge,

video 07/17/95).
- waste is consistent a

200 gallons supernatant,

long the surface

no saltcake (per

(flat surface)

- 45% porosity per WHC
- 24 inches capillary

-IP-0842 Section 5.2.1
height (sludge)

Amount of waste remaining:

ENRAF reads 9.2 inches.

9.2 inches x 2750 gallons/inch = 25,300 gallons
add volume of dish bottom, + 12,500 gallons

total waste remaining = 37,800 gallons

total sludge vol. = total waste - supernatant
total sludge vol. = 37,800 gallons - 200 gallons

total sludge vol.

Drainable Interstitial
Pumpable Liquid Remaini

DIL = (sludge vol
DIL = (37,600 gal

DIL= 0 gallons

DLR = supernatant + DIL
DLR = 200 gallons + 0

DLR = 200xgallons

= 37,600 gallons

Liquid (DIL), Drainable Liquid Remaining (DLR),
ng (PLR):

- sludge capillary height
- (24 in. x 2750 gal./in.

PLR = DLR - (unpumpable vol. x porosity)
PLR = 200 - (18 inches x 2750 gal./in. x

PLR= gallohs.

vol.) x
)) x .45

porosity

.45)

Calculations made by Date4 z

Checked by Date 7 /

Use:
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STABILIZATION EVALUATION
JET PUMPED TANKS

Page 1of _

Reason Jet Pumping Halted:

(y] Meets 0.05 gpm Criteria, Date of Shutdown 9-/5/-Y1
] Major Failure of Jet Pump, Date of Shutdown

Additional Comments: ~Tt e- Lq.-4- m A /r.A4

Evaluation: (See continuation page for calculations and additional comments)

Photograph review completed - Date of most recent photograph 9/a/yo
Tank history review completed. [>)]
Tank temperature profile reviews completed. [.]
Starting Liquid Level 130.V?" Date ,/2A/90

Final Liquid Level Measured After Equilibration of Interstitial Liquid:
Dip Tubes M(4 Date 2y/4o LOW / Date t/4 FIC/Manual n.af Date I f 4o

Total Net Jet Pump Production -S3,1> 3o.Illa
Supernatant volume 6oo Date /p/

Calculated Solid Characteristics:

Porosity /3.1 %
Capillary Height 2__
Final Avg. Flowrate ___s_

Disposition of Tank:

Permeability/viscosity (K/u)
Est. Drainable Liquid Remain.
Date F/$W/o

t/A
2,15 Wa Av

[%(] Tank Interim Stabilized at 29,330gallons of Drainable Liquid Remaining
23 33D kevew gallons of Pumpable Liquid Remaining.

] aTnkNot Interim Stabilized; Jet Pumping Restarted

Evaluation Performed by: /c -. 0  Date //i 0
Checked by: Z Y_ Date ) z

APPROVED BY:

Manager, Single-Shell Tanks
Manager, Tank Farm Programs
Manager, Tank Farms &e 12M xQ

Date AT-bc/0
Date 9 - qo
Date S-79o

Distribution: SSTPE Tank History File, Defense Waste Safety, Tank Farm
Surveillance Analysis & Support, Prepared by Signatures, Managers approval
Signature

TANK:

l
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Page z- of 2-

EVALUATION CALCULATIONS AND COMMENTS:

A//.Yt % - = / 5S. 4

/ "qV p(T
J-tc > 4 Jt A A 130. q rArL u. F1c

6,. 1.9,6

h F/ I C - 7 -t 4 a

. OX,

~rrMflSA4- ~

.Cr o\4 tz1 ~A.%tXt

/ 3, (0 /a C /)b i a 4 L

3oo A f

6A, W rs 5 9.1 - 3 13 p.Af

- A e t p
-A'IJ ( ; 7 S

- .2313 - ' 3 ,so o (00) 13.270 Poordy

- --t /?oo500 6132)
, o73O-44wf r)

NLt f~qy A e = .2 9730 t. coo=. p

DLR- 660 -%5F33O.6oo
-2 3,t330, 1 1

Calculations made by_ .. /C__ _y _ Date /f/ A
Checked by L.x Date i /lio

TANK: /0 7-6RX

eA -h - A- 4

/ 04.6 '= f

io - -j
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: 108-BX EFFECTIVE DATE: 7.l1l..7

LIQUID LEVEL
& RISER NO.

R-8 SOLIDS LEVEL
5.0" Solids level Reading & RISER NO.

EST. SUPERNATE
LIQUID VOLUME C lon gallon

EST.
DRAINABLE INTERSTITIAL

LIQUID VOLUME

* Best guess liquid volume is 400 gallons.

TEMPERATURE:68*EMaximum

yes

IS THERE A POTENTIAL DOME LOAD PROBLEM?

1000 gallons

The interstitial volume is based on sludge
containing 12.5% drainable liquid. Also
2000 gallons have been pumped from this tank

IS THIS TEMPERATURE A PROBLEM? Via P-10.

no

yes

y- unknown

no y

PHOTOGRAPH EVALUATION: (Order #771263 : LL 5" ; Date.2-7-77)
These photographs show a liquid pool approximately 25' in diameter and extremelyshallow. The rest of the tank surface is damp sludge.

COMMENTS:

There is no further salt well pumping scheduled for this tank.

Advanced S
Recommenda

Prepared By:

Revie.wed By:

tabilization
tion:

It appears that the remaining surface liquid could beremoved by air drying; therefore, air drying is recommended.

R-8
5,1

11 
/

n
V

7-31-77
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STABILIZATION EVALUATION
JET PUMPED TANKS

Page 1 of 2-

Reason Jet Pumping Halted:

Meets 0.05 gpm Criteria, Date of Shutdown G'-17-10
[ Major Failure of Jet Pump, Date of Shutdown

Additional Comments: 1~ k u 94 " .

Evaluation: (See cont uation page for calculations and dditional comments)

Photograph review completed - Date of most recent photograph ?7/-r
Tank history review completed. [><
Tank temperature profile reviews completed. [x
Starting Liquid Level .6-y" Date d/ti/o

Final Liquid Level Measured After Equilibration of Interstitial
Dip Tubes f//" Date 7/7/ LOW /A Date .I FIC/Manual 8.

Total Net Jet Pump Production j.q'7C1A110s
Supernatant volume sofpek Date f/n/a')
Calculated Solid Characteristics:

Liquid:
Date Y/,yfo

Porosity
Capillary
Final Avg.

Height
Flowrate

20% Permeability/viscosity (K/u)
2f" Est. Drainable Liquid Remain.

<-O.s Date ?// 0

DisDosition of Tank:

[(J Tank Interim Stabilized at /3& fgallons of Drainable Liquid Remaining
7,4Vs ti@#sen gallons of Pumpable Liquid Remaining.

[ J Tank Not Interim Stabilized; Jet Pumping Restarted

Evaluation Perfored ; C &),
Checked by: Cr

Date .//7/70
Date i r/.1/

APPROVED BY:

Manager, Single-Shell Tanks
Manager, Tank Farm Programs
Manager, Tank Farms

A 9 /TA r f nDtS

Distribution: SSTPE Tank History File, Defense Waste Safety, Tank Farm
Surveillance Analysis & Support, Prepared by Signatures, Managers approval
Signature

TANK:

/3. 's5-

Date
Date
Date

_-W-61004-/R4 /Qo
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Page - of 2.

EVALUATION CALCULATIONS AND COMMENTS:

)Cj 4 - -tt8.I (D;

/ 3.3
'70.2r
/-25

go o s

/o o aa ors

lv,

0 pa lion~s

C

NJ -da-5/

£frttA 7 rtnt fl4)

j2e17 e COO
(56.- *. y 17so

PAtirpna

DAA4j" i

'/N(" - 'I 2 7ro 20)
-/3ss jo/otf (i)

DI IL ,-f -rul1pr.,Ae&fl

l~ /%aS -f 906

L~rJ 4
ek~t ~/?.415& jo r (PL )

b' -6,ooo
/, ...6000 :

Calculations made by { C

Checked by

TANK: /09- C/

6Ur. 4
u .G .

F- c/ f
4 3.5,

1.32

Jhar t

70.5
/2-li

(

I' /11ow

Date

Date q/llq

'...t , A".-j

y / p

D/tt
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Tank: // -.23

Evaluation (see continuation page for calculations and additional comments):

L7 Photograph review completed - Date of most recent photographs 7-3/ S

Tank History review completed

Tank temperature profile review completed

Surface Description: 'yfv// 7,SO ,uo,/rgy/5/,n,

- // (nc rv i Date 2 4/rs-
Solids Level /7Z5i Date 7 //f5' Method ,P4 /4 .

Liquid Level 67Z5- Date 74,/tJ Method / 7

Solids Volume /l /4L,

Estimated Drainable Liquid Volume .z 70 .a/
Average Maximum Tank Temperature, past 6 months //

Estimated Supernatant Volume ..300 cta

Cost/Benefit Analvsis -ttacher'

Dispcsition :1 -2n:

Z r. 7zFrin 3th atap_.O_ gallons of drainable iioud

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE Date

Manager, TFS&O Date 0/ 71

Program Manager Date g
DISTRIBUTION: TF&EPE Tank File, Tank Farm Surveillance Analysis,

Approval Signatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: //Q- 4;(
.So/,6r'olumr

SZZ zin 7

S/!Jpe VDtdole 4-4. his~y 5914

Paoe 2 of Z-

'r0/ ccO
$IAc6 dke V/a

/79c006 - Iff&60 9co .ra //r-r
-J' e/4 'o/ume of sAel/

Lo P-171

081, 000 - &oo) 0,S i

P'rei4/ IkL1L'"' j K- 1,1~ C dc

~~/)C 4s3 4 ~c n
6'

1 e irrs41'aj (DT)

'Z9 ~ l//c?1.5

rEA IN A 13LE

1qz5~+ 1737_.5-=

Supeno.-------------

) 3 i /237 -S

n

Calculations made by 7

Checked by: 9___!_____

0- /S (27 5 -o ,A//$.

IoAL

Iens

= /s, 3s- fo-l -J

(71,90

I .S U P)
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Iuterim Stabilizatioa Evaluation or Jet-Pumped Tanks
(Sheet I.)of7)

TAN<: 4124hB4II
Pap I ~ 4

Reason let Pumping Ealted:

[ I Mer s 0.05 PM rii. Date of Shutdon-a
EL M Major eMuiomcnt railure, Dale of Shutdowj/ -

Surface Condition & Comments:
In-tank video reveals dry sattcnke sitring dramatically downward frem tank sidewalls with isolated pools ofseml-clear liquid within a circular area 30 foot in diameter surrounding the saltwell screen (located attank center). Liquid depth varies fron 0 to 6 inches, with an average depth of less than 3 inches. Varioussed islands of sa-take deplete the liquid surface area. Estimated surface liquid voltrue less than 1300gatlons. Major jet pirm, jtrper spray teek in two locations (identified by leek detection element andveri fed by video recording) disabled purping equipment.

Evaluation: (See condnuadon page (or calculadons and :ddjriona comments)
Photograph reiecomoleted - Date of nost r nt:)hotograpft 0 -/2 0TIank histwr review comieled
rantmp ra PrOld n:iets comoletd.
Starting liquid !evi 79.75~ A/ 1 t Meoad AAvjAL, Tre Date zz/zx/73

'in4l [icid leVe (azier ration) 21.3 wcfl3 Mthod p/r TU065 Date

iotaa Net let ?tjmp ?:oducion //G.400 Gtt ons
CaoiilarV -feight U-std in Calculation: i) so Z 4 /2_

.inal Averase Eonnte A/A
CalClated ?orosirr (,, I'l
Supernatant /0cI $ ,v
Drainable interstidal Loquid H a _GnlOVC
Drainable Liouid Remaining Z600 GALLOft
P cmpable Liouid .emainin /300 #4Lt.on

Disoosition of Tank:

Tank rinerin Stabilizrd
T.mk not Interim Stabilized: let ?'mpvig.Restaned

(r-A~ kM Cd"fl/ t7
A AjP 3t Up e)

Berf s c.7.Aa-

Evaluadon ?-ilbrmed hv fAy 1. row-g .Y
C,ed bv. VCmO4,
APPROVED 3Y:

Team Lwid. Siabilizadon Faginen-rng (, _ _

anager, tank Stabilizatior : EngIneering Suort
Manager. SS Stabilizaton ?-ngnn

anager. fnk hi Ooerations I A./ ft r I

Distribution: Nuc!ear 1cilitv Saferv. ShiftiSrveillanc- Engineer n. SvEnes EngInee-ng.E-.ua I TtCrrnr arv rile. TA intgrtiort Cin-r-al. .-t Droing M.aagerg,V-3uadon ?!:-brmrn,, andCekr;gau--

* A00I-A6L- .S/GAbvI7A 5 0' ore7- -_ cr Zrus;rTF)"7i/o

Dat 90 e

Date 5 -
Date
DaIe // nS
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Figure 2. Interim stabilization Evaluation for Jet-Pumped Tanks
Page 2 of 4

BX-111 Waste Porosity Calculations:

NOTE - All volumes are rounded to the nearest 100 gallons.

Inches of supernatant removed:
manual tape reading at stgrt of pumping..
interstitial liquid level ...............
inches of supernatant removed............

Volume supernatant removed:
11.75 inches x 2750 gallons/inch.........

Interstitial removed:
total liquid pumped to date..............
volume supernatant removed...............
total interstitial removed...............

.79.75 inches
........... 68.0 inches

............. 11.75 inches

............ 32,300 gallons

116,900 gallons
32,300 gallons
84,600 gallons

Theoretical equivalent interstitial liquid removed at 100% porosity:
interstitial liquid level.................................... 68.0 inches
dip tube liquid level reading.at conclusion of pumping....... 29.3 inches
adjusted liquid level reading ............................... 21.3 inches
equivalent interstitial liquid removed = 68.0 - 21.3......... 46.7 inches
volume interstitial removed at 100% porosity =
46.7 inches x 2750 gallons/inch........................... 128,400 gallons

Porosity is the ratio of the total interstitial removed to the theoretical
equivalent interstitial liquid removed at 100% porosity:

porosity= 84,600 gallons/128,400 gallons.................. 0.66 porosity

waste porosity = 66%
*

**

last manual tape reading providing supernatant data is the assumed
interstitial liquid level. (to be used in subsequent calculations.)

dip tubes are 8 inches deeper than manual tape "zero" reading so 8 inches
was subtracted from the liquid level reading.

Evaluation Performed By: RM'PyL.poows ; .

Checked By:

Date as//'A'.j-

Date _3113q5

...........

...........

...........

efVC (3014
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Figure 2. Interim stabilization Evaluation for Jet-Pumped Tanks

BX-111 OIL. DLR. PLR calculations:

NOTE - Technical definitions can be found in WHC-IP-0842 Section 7.2.

NOTE - All volunes are rounded to the nearest 100 gallons.

Assume sludge, satteake, and supernatant remain in the tank.

Volune of waste remaining in tank (saltcake, sludge):
adjusted liquid level (see porosity calculations)................ 21.3 inches

volune below 21.3 inches = 21.3 inches x 2750 gallons/inch..... 58,500 gallons
BX-111 has a 12,500 gallon heal-............................... 12,500 gallonsvolune of waste remaining in tank (sattcake, sludge)........... 71,000 gallons

Individual volunes:
sludge volune (ref. WHC--EP-0182-81, 12/31/95).................. 68,000 gallons

saltcake volune = 71,000 gallons - 68,000 gallons............... 3,000 gallons

Sludge OIL, LR, PLR:
sludge iLt = (sludge voliune - sludge capillary height vol.) x porosity

(68000 - (4 inches x 2750 gal./inch)) x .66......... 1300 gallons

sludge DLR = supernatant + DIL = 1300 + 1300..................... 2600 gallons

sludge PLR = DLR (heal x porosity)
= 2600 ((18 x 2750) x .66)............................. 0 gallons

Saltcake OIL, DIR, PLR:
saltcake OIL = (saltcake voltre - saltcake capillary height vol.) x porosity

= (3000 - (12 inches x 2750 gal./inch)) x .66.......... 0 gallons

saltcake DLR = supernatant + OIL = 1300 + 0..................... 1300 gallons

saltcake PLR = DLR - (heal x porosity) = 1300 - (18 x 2750) x .66 ....0 gallons

Totals:

OIL = sludge OIL + saltcake OIL = 1300 + 0 ...................... 1300 gallons

DLR = sludge DLR + saltcake DLR = 2600 + 0..................... 2600 gallons
PLR = sludge PLR + saltcake PLR + supernatant

= 0 + 0 + 1300......................................... 1300 gallons

Evaluation Performed By: RMA u L.P A xc '02t

Checked By:

Page 3 of 4

a e

[/( ty~At... Date '329Y

D t /
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Interim Stabilization Evaluation for Jet-Pumped Tanks

Page 4 of 4

Letter of Justification for Declaring 241-BX-111 Stabilized

Tank BX-111 has been subject to saltwell pumping since it was declared
an Assumed Re-leaker in April 1993. Over 116,000 gallons of liquid waste was
removed from the tank prior to a major equipment failure which halted pumping
on February 4, 1995. It has been determined that there is approximately 1300
gallons of pumpable liquid remaining in the tank. This remaining liquid is
contained on a solid waste surface in a pocket of saltcake at the center of
the tank -- It does not impose a threat of leakage into the environment.

It is not economically practical to replace the failed equipment and
remove the remaining liquid. It is estimated that it would cost over $40,000
to repair the equipment, and disposal costs for the failed components would be
significant. The tank currently meets the established criteria for declaring
Single-Shell Tanks interim stabilized as mandated by the Tank Farms Interim
Stabilization Evaluation Procedure, WHC-IP-0842 Section 7.2.

In addition, the
the saltwell pump pit.
workers to exposures to
with ALARA principles.

equipment failure resulted in contamination spread in
Replacement of the failed equipment would subject
high level radioactive waste, which is not compliant

This letter of Justification concludes the requirements for declaringTank 241-BX-111 Interim Stabilized.

Required Signatures:

R. E. Raymond, Manager Waste Tank Plant Engineering

Signatr

D. M. Luc Manager TWRS Operations Program

Signature

J. L. Lee, Director TWRS Plant

Signature

Date

Date 03 4

Date 3 I4
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STABILIZATION EVALUATION
JET PUMPED TANKS

li/ 2- e)xTANK:

Page I of -2.

Reason Jet Pumping Halted:

[X Meets 0.05 gpm Criteria, Date of Shutdown 6'-/7-9a
[ J Major Failure of Jet Pump, Date of Shutdown

Additional Comments: 64 . tt A,
_P 'cd.%, k&- a--

EvaluaiLOn: (See continuation page for calculations and additional comments)

Photograph review completed - Date of most recent photographTank history review completed. [>(]
Tank temperature profile reviews completed. (X
Starting Liquid Level 57.7" Date -/s/90

Final Liquid Level Measured After Equilibration
Dip Tubes 94 Date 0z7o LOW _d/_ Date t/5A

Total Net Jet Pump Production 2,./'yo//en
Supernatant volume 4&oyqAeOate __9/,'o

Calculated Solid Characteristics:

of Interstitial
FIC/Manual s53"

Porosity
Capillary Height
Final Avg. Flowrate

Disoosition of Tank:

29"
Permeability/viscosity (K
Est. Drainable Liquid Remain.
Date 9/n/fa

-/e 0 10N

[el Tank Interim Stabilized at e1l gallons of Drainable
2,106 twneIn4gallons of Pumpable Liquid Remaining.[ ] Tank Not Interim Stabilized; Jet Pumping Restarted

Evaluation Performed py: , t/c DatChecked by: 
o__ _ Dat

APPROVED BY:

Manager, Single-Shell T anks DateManager, Tank Farm Programs,_____________ DateManager, Tank Farms I Date

Distribution: SSTPE Tank History File, Defense Waste Safety, Tank FarmSurveilance Analysis & Support, Prepared by Signatures, Managers approvalSignature

Liquid Remaining

e !/7/fO
e 9'/1r/0

-16 -10

9/ ro

Liquid:
Date
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Page 2 of .2

EVALUATION CALCULATIONS AND COMMENTS:

c dAt~t AL -z q 1

1,I1 f

+ = I.,' - l

frw<

S I'

Z ,to 2 c0 0t 4 't"

2,200 alin+

~!1Y -vf --- 3,

JrA t4: 10 - p "X.- vr ? S- )

/.- 24 - t10 s

57 7S

, oP

~ipo fq)L /, J00 (...r.
O0

- I L + jt6fat = 6,

DLR - vOOO =?/c0jo//o

made by -/C

Checked by

Poo -j 1j- 3 0 0 =

Da t e V/17fe

Date 7/w/0

TANK: /.2 - 9X

J,.6.n-4 (rnW)

ff

* flcjpo
lv -A

.V

Cal cul ati ons

160 s Li)

jt/ ' f'A4(rC d) 6S.-7"

-= 5 8. 6

ej AXvA

FL--f

y/ ly~ Q /,.

4-f
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank: i.i-gy

Reason Jet Pumping Halted:

W Meets 0.05 gpm Criteria, Date of Shutdown
D- Major Failure of Jet Pump, Date of Shutdown

Additional Comment:

1-28-84

Evaluation: (See Continuation Sheet for calculations and additional
corent)

Starting Liquid Level I s;" Date 4-28.13
Supernatant Volume p gall9nn Date 4.28-81
Final Liquid Level Measured After Equilibration of Interstitial
Liquid:

Dip Tubes 30.7" Date 4-27-4
LOW Date
Manual Date

Total Net Jet Pump Production -, 7
Calculated Solid Characteristics:

Porosity

Permeability/Viscosity (K/N) -
Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 5100 gallons
Final Average Flowrate 0.039 gpm Date 1-26-84
Evaluation Performed by 1aA4, EBell Date 5-/7-gy
Evaluation Checked by gvg!r Vv mes( Date s -7r
Disposition of Tank:

Tank Interim Stabilized at 5.1 thousand gallons of Drainable Liquid
a thousand gallons of Pumpable Liquid

Tank Not Interim Stabilized; Jet Pumping Restarted
pproval By: Manager, TF&EPC Date A g____

Manager, TFS&0 . Date _--/_.-g_

Program Manager Da te S-22. .1

ISTRIBUTION: -TF&EPC Tank File, HS&E rveillance Analysis, Approval
Signatures

A

D

B
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calcti,1tions and Coments
TANK: 1I B 1~

C6rrent L t;/ Lepe /

5 -IV
5-11

L 'a'Lrue/-

DOe We34 r1/

11-2,74/ -37,4

31..
3112.

Me A'F

,91 30.5

,, q"= 3 i7,7

5Tor| 4 suvfrr A tout i,,

et PreceLd, - 3, ;5, 1 j

PCres = ho'uct,,
S (Storl~y LI. - (urn, z) x75

D re 0 hk

For sa/I vke,

35,? 95
/6 2 - 3. e 2750

Lkrs1A2/ Lyi ,ua(it) =

I55U 225'4411. xeros
as5Luhie 12" rap/ar 1 Ae t/

DIL t 13.7 -12) x2Z75e7 k 6 9y - 4&,.d

pa ,j/e .Ttersh'o/ L"f"n h/= & 7 y 3e- ',e

-7-o,/ bra ,/e 6 Iala'= l1 no-a A/4 YDL

Tot" Pt, I/e = . upreO A 1 r - =

F;4~' AterAyC F'1wrte w. 0 3q -7
FPin'oe ot A!'~4s' 1 i- &5Z Pttm

Calculations by ' Date 5-17-fy Checked by tdt / :Z_ t

,611

((arrentl- L |/ l lt e

F:-''

= 5~q/

5'jia rtl L|' U/ Leie / = / 2'

Date _F



Figure 2. Interim Stabilization Evaluation
(Sheet I of 2)

TANK: 2q-4-13 Y-0?
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Page_/of_3_

Reason Jet Pumping Halted:

1.
9. S]

Meets 0.05 opm criteria, Date of Shutdown 0d/Z7/95'
Major equipment failure, Date of Shutdown

Surface Condition & Comments:
Dry fs7inePtn- 51/AC-k4 _i:A ! k v2sy0k. /. /sJ.

Evaluation: (See continuation page for calculations and additional comments)

Photograph reiew :ompleted - Date of most recent photograph 'f//i5' VPco
Tank history retiew completed.
Tank temperature profile reviews completed.
Starting liquidlevel ,e..4 ewof:: Method ,ms-tw.na TAfl Date p4/./'7I
Final liquid level (after equilibration)_Ot,'ncJNe Method pip nvaca Date /Z /; -

Total Net let Pump Production /fjW, 0 6AtLos
Capillarv Height Used in Calculation: aa 9/±e-s

Final Average Flonrate 0,03 GPft
Calculated Porosity 26 %
Supernatant -e- 44C VYT
Drainable Interstitial Liquid 11_c GAao i
Drainable Liquid Remaining i o4 -
Pumpable Liquid Remaining -

Disposition of Tank:

Tank Interim Stabilized
[ ] Tank not Interim Stabilized; Jet Pumping Restarned

Evaluation Performed by:

Checked by: tIk
APPROVED BY:

Team Lead, Stabilization Engineering
Manager, Tank Stabilization & Engineering Suppdf-
Manager, SST Stabilization F7ogram
Manager, Tank Farm Operations /

Date - Z.s T

Dare _/_____

D ae

Date
Date

Date r

Distribution: Nuclear Facility Safety. Shift/Surveillance Engineering. Systems Engineering,
Sing!e-Sheil Tank -Istor File, TPA rntegration Control, Approving Managers,
Evaluation Performer, and Checker signatures.
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks

NOTE - All volumes are rounded to the nearest 100 gallons.

Page 2 of 3
BY-102 Waste Porosity Calculations:

NOTE - Porosity calculations performed on most recent data. (From 2nd
major pumping campaign, 5/30/94

/ 10.....
- 80.9 /

/ 10.....
= 57.0 /

Dip Tube readings 9/22/94:
high.................
medium...............
SP.G. = (80.9 - 67.2)
adjusted liquid level

Dip Tube readings 3/28/95:
high.................
medium.............
SP.G. = (57.0 - 38.5)
adjusted liquid level

3/27/95.)

80.9
67.2
1.37

59.01.37.

57.0
38.5

1.85
30.81.37.

inches
inches
SP.G.
inches

inches
inches
SP.G.
inches

Volume pumped between 9/22/94 and 3/28/95.......... 20,200 gallons

Theoretical equivalent interstitial liquid
removed at 100% porosity = 59.0 - 30.8............. 28.2 inches

volume interstitial removed at 100% porosity =
28.2 inches x 2750 gallons/inch................... 77,700 gallons

Porosity is the ratio of the total interstitial removed to the theoretical
equivalent interstitial liquid removed at 100% porosity:

porosity = 20,200 gallons/77,700 gallons.......... 0.26 porosity

waste Dorosity = 26 %

Evaluation Performed By:

Checked By: : C -

7

CtL4~t

Date %/,.5- r_

Date adqpj-
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks

Page 3 of 3

BY-102 DIL. DLR. PLR calculations:

Assume - Saltcake and Supernatant remain in the tank.

Volume of waste remaining in tank:
adjusted liquid level (see porosity calculations)....
add 4 inches, dip tubes are 4 inches above tank bottom.
subtract 12 inches for dish bottom (compensate below)..
convert to gallons, 22.8 x 2750 .......................
add 12,500 gallons to compensate for dish bottom.......
volume of waste remaining in tank......................

DIL, DLR, PLR:
DIL = (saltcake volume - saltcake capillary height vol.

= ((75,200 - (12 inches x 2750 gal./inch)) x .26...

DLR = supernatant + DIL = 0 + 11,000 ..................

.......... 30.8 inches

.......... 34.8 inches

.......... 22.8 inches

........ 62,700 gallons

........ 12,500 gallons

........ 75,200 gallons

) x porosity
........ 11,000 gallons

11,000 gallons

PLR = DLR - (unpumpable volume x porosity) =
11,000 - (18 inches x 2750 gal./in x .26).... ......... 0 gallons

Evaluation Performed By: 1 O1.At.OZ~

Checked By:

Date

Date y/4s-/q'i/C &
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Attachment D

Single-Shell Tank Interim Stabilization Evaluation Form

TANK: 241-BY-103

Reason Jet-Pumping Hatted:

[] Meets 0.05 gpm criteria, Date of Shutdown
[X] Major equipment failure, Date of Shutdown 9/28/97

Surface Condition & Comments:

No surface Liquid is visible on intank video taken 2/24/97. See discussion section c.

Evaluation: (See continuation page for calculations and additional comments)

Photograph review completed -Date of most recent photograph 2/24/97 (video)
Tank history review completed. [XI
Tank temperature profile reviews completed. [X]

(Jet) Starting Liquid Level 181 in Method LOW Date 3/31/87
Final liquid Level 108 in Method LOW Date 11/17/97

(All exc. Aux) Total Net Pumped Volume 95.9 KqaL
(Jet) Capillary Height Used in Calculation 12 in

Final Solids Volume 414.0 Kqal
(Jet) Final Average Flowrate .14 - .33 qpm (see section b details)
(Jet) Calculated Porosity .13

Supernatant 0 KqaL
(All exc. Aux) Drainable Interstitial Liquid 38.3 Kqat
(Alt exc. Aux) Drainable Liquid Remaining 38.3 Kqal
(All exc. Aux) Pumpable Liquid Remaining 31.9 Kgal
(Jet & Aux) [X] Justification letter attached

Disposition of Tank:

IX3 Tank Interim Stabilized
[ ] Tank Not Interim Stabilized; Restart Pumping

Evaluation Performed by: (L.F. Dougherty) DL/ ate / f 5/
Checked by: (M.R. Koch) 3 ZAA",zq'(Z-{ /AqI 7

APPROVED BY:

Team Lead, Stabilization (M.R. Koch) Date .2I, ±

Manager, Stabilization (D.J. Saueressig) . Q$ Z Date 7

rA~lt AU I a'u3*/cA

Manager,)*? Transition Project (C.B. Bryana) Date i//24 -7

Manager, Tank Waste Operations (M.P. Detoz ); Date

Distribution: TWRS Nuclear Safety, Surveillance' Engineering, Systems
Engineering, Single Shell Tank History File, TPA Integration Control,
Approving Managers, Evaluation Performer, Team Lead, and Checker signatures.
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Attachment D (cont.)

EVALUATION CALCULATIONS AND COMMENTS:
(ref. WHC-IP-0842, Vol. IV, Section 4.1 for stabilization evaluation steps)

a. Pumping Background and Post Pumping Observations:

Saltwell Jet Pumping first began on tank 241-BY-103 on 3/31/87. Pump failure
occurred on 9/8/87. Total pump production was 78.5 K gal with an average
flowrate reported at .1 gpm.

Documentation indicates the tank apparently met stabilization criteria but was
not declared stabilized because an intrusion between 1980 and 1986 of
approximately one inch per year had never been resolved. Various intrusion
prevention steps had been taken before pumping began but existence of an
intrusion source was never confirmed and prevented declaring the tank
stabilized in 1987.

In 1989 another effort to declare the tank stabilized resulted in discovering
that the saltwell diptube levels had risen and therefore the decision to
continue pumping BY-103 was made. A new pump was installed in 1990 but
pumping was again delayed.

Operations resumed on 8/5/95 with approximately 17 K gal pumped until 10/20/95
when activities were stopped as a result of the flammable gas USQ. Shutdown
of the pump and associated delays as a result of the flammable gas issue '
resulted in a blockage forming in the transfer line (SN-200). While the tank
contained less than 50 kgal pumpable liquid remaining, and no visible
supernatant, a stabilization evaluation was not performed. No major equipment
failure had been identified, and the flow rates were in excess of .05 gpm.

In 1997, the flammable gas USQ was addressed via standing order TF-97-001.
The decision was made to clear the transfer line blockage and proceed with
pumping BY-103. Clearing the blockage was considered important because the
future pumping of tanks BY-105 and BY-106 also required the use of the SN-200
transfer line. Attempts to remove the blockage failed. A plan was developed
to cut and tie into a parallel transfer line (SN-207) in an attempt to bypass
the blockage. However the pressure test of the SN-200 section required for,
tie-in to BY-103 failed. Leak identification equipment identified at least
,no 1 - 1, 1 ,- - -nI -,l +1,, 1 4 no ,,,,-or~4nr, DV 1 00 4o,+, +Iw rn, r f ,rtIrfor 1

A flexible double encased overground transfer line was installed from BY-103
to the direct buried line (SN-207) at the location previously cut. Pump
prime/flush operations were performed prior to start-up. Upon start-up
(9/28/97) the pump motor casing leaked constituting major equipment failure.

b. Review of Jet Pump production data:

Pump Rates:

1989 ending pump rates: ~.10 gpm, total production 78.5 Kgal
1995 ending pump rates: ~.25 gpm, total production 17.4 Kgal



HNF-SD-RE-TI-178, Rev. 9
Page 96

c. Review of in tank photos/videos:

A review of past pumping data produced documentation dated 9/19/89 which
states:

"Evaluation of the in-tank photographs taken 241-BY-103 has been
completed. Photographs taken on 9/7/89 were compared to two previous
sets taken 7/28/87 and 12/16/88. There has been no apparent change in
the surface conditions in this tank since 1987. The surface is dry with
no visible pools.... Single Shell Tank Process Engineering can see no
evidence of an ongoing intrusion in the photographs of BY-103."

An in tank video taken 2/24/97 revealed no visible surface liquid. The waste
surface was dry and flaky. Dried, caked waste was suspended from many of the
pipes and pieces of process equipment. The overall surface of the waste
seemed to slump slightly towards the center of the tank. The waste surface at
the edge of the tank was higher due to "piles" of dried flaky waste. It
appears that the waste clung to the walls of the tank as the tank was emptiedand then fell to.the waste surface in piles at the edge of the tank.

The area around the saltwell screen was sunken compared with the surrounding
waste. Past saltwell pumping efforts presumably caused the area around the -
screen to slump as interstitial liquid was removed. Again, no supernatant was
observed, and there was no indication of an intrusion.

d. Interstitial Liquid level reading:

241-BY-103 has an LOW installed and neutron Interstitial Liquid Level
monitoring readings indicate that the interstitial liquid level has dropped
twice corresponding to both saltwell jet pumping campaigns. In 1987 the level
dropped from ~181 inches to ~141 inches. In 1995 the interstitial liquid
level dropped from ~141 inches to ~99 inches. From 1995 to 1997 the
interstitial liquid level remained relatively constant when in 1997 it began
to rise as result of flushwater additions from attempts to clear the line
blockage. The current level of the Interstitial liquid level is ~108 inches.

Surface level monitoring indicates a steady rise during the intrusion years up
to a maximum of ~181 inches in 1987 (similar to the interstitial liquid level'14- , N A-rbor 4-In -F4,,n

4
- rn*ul1 4,+ 4 'nm.--r, n 1 7 l- ,.F-

level dropped to -153 inches ("12 inches above the interstitial level). After
the second saltwell jet pumping campaign in 1995, the surface level readings
show an increase from ~148 to ~158 inches. However the true waste level is
unchanged as surface level was monitored by a manual tape until 1995 when it
was replaced with an FIC. The FIC was re-baselined from the bottom of thetank when installed which accounts for the 12 inch increase in waste level.
The FIC has since been replaced with an ENRAF. The current waste level of158 inches is -50 inches above the current interstitial level of ~108 inches.

For the purpose of porosity measurements, saltwell dip tube readings were usedto estimate Interstitial Liquid Level readings after saltwell pumping in 1995.
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e Starting Interstitial Liquid Level
(Dip tube readings on 8/11/95: (Weight Factor %

= 27.5%(500
= 137.5 in.
= 106.6 in.

= 27.5%. S.G.= 1.29)
in) = 137.5 in. unadjusted
/ 1.29
Adjusted Liquid Level

* Ending Interstitial Liquid Level
(Dip Tube readings on 10/31/95; (Weight Factor % = 13.5%, S.G.=

= 13.5%(500 in) = 67.5 in.
= 67.5 in. / 1.18
= 57.2 in. Adjusted Liquid

* Current Interstitial Liquid Level
(Dip Tube readings on 11/14/97: (Weight Factor

= 28%(500
= 140 in.
= 115 in.

1.18)
unadjusted

Level .

% = 28%, S.G.= 1.22)
in) = 140 in. unadjusted
/ 1.22
Adjusted Liquid Level

- 4" is added to the calculated interstitial level by diptube to account
for the elevation of the diptubes off of the tank bottom.

Current Interstitial Liquid Level = 115 in. + 4 in. = 119 in.

e. Solid Waste Level Estimate:

The current ENRAF waste level is ~158 inches. Final solids volume is
therefore calculated to be:

Final Solids Volume = (Surface Level - Tank Bottom Dish Height) *
(Volume per inch of Tank) + Dish Volume

= (158 in. - 12 in.) * (2750 gal/in.) + 12,500 gal
= 414,000 414.0 Kgal

f. Tank Waste Calculations:

Drainable Liquid Remaining = (Current Interstitial Liquid Level -
Height) * (2750 gal/in) * (Porosity)
Supernatant.

where * Porosity

Capillary
+ Current

= (Net Jet Pump Production - Starting Supernatant) /
[(Starting Interstitial Liquid Level - Supernatant/2750
gal/in.- Current Interstitial Liquid Level)* 2750 gal/in.]

e Net Jet Pump Production (from 8/5/95 to 10/20/95) = ~17.4 Kgal

e Starting Supernatant = 0 Kgal
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" Starting Interstitial Liquid Level = 106.6 in.

" Ending Interstitial Liquid Level = 57.2 in

" Porosity = (17.4 Kgal - 0)/[(106.6 in - 57.2 in)* 2750 gal/in] = .13

* Capillary Height = 12 in.

" Current Supernatant = 0

Therefore:

Drainable Liouid Remaining = (119.0 in - 12 in) * (2750 gal/in) * .13 + 0
= 38,252 gal = 38.3 Kgal

Drainable Interstitial Liouid = Drainable Liquid Remaining -
Current Supernate

= 38.3 Kgal - 0 gal = 38.3 Kgal

Pumoable Liquid Remaining = Drainable Liquid Remaining -
[18*(2750)*(Porosity))
= 38.3 Kgal - [18 in *(2750 gal/in)*(.13)]
= 31,865 gal = 31.9 Kgal

A relatively small quantity (< 2 K gal) of flushwater was added back into BY-
103 from drain back operations associated with attempting to remove the line
blockage and pressure testing the overground transfer line. This amount is
included in the remaining liquid calculations, and is believed to account for
the difference between the final interstitial diptube reading of 115" and the
LOW reading of 108". The flush water is believed to be concentrated in the
waste around the point of addition (the saltwell screen). The LOW reading is
taken at a point closer to the edge of the tank. It is expected that over
time, these two levels would approach each other as the liquid is dispersed
more uniformly throughout the tank. However, the current diptube level
provides a more conservative estimate for stabilization purposes and
therefore, this number is used.

g. lank History and lemperature Review:

BY-103 contains non-complexant waste, is an assumed leaker, is classified as
Facility Group 3 under the BIO, is not on a Watch List, and is a Low Heat Tank
(i.e., < 40,000 BTU/hr). Temperature readipigs taken on BY-103 indicate slowly
declining temperature overall and seasonal fluctuation with a current maximum
temperature of ~79 degrees F.

h: Intrusion Status Summary:

There is no current indication of intrusion into tank 241-BY-103.
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i. Stabilization Evaluation Signatures:

See page 1 for Signatures.

j. Major Equipment Failure:

See next page.



HNF-SD-RE-TI 178, Rev. 9
Page 100

Letter of Justification for Declaring 241-BY-103 Interim Stabilized

Saltwell Jet Pumping first began on tank 241-BY-103 on 3/31/87. Pump failureoccurred on 9/8/87. Total pump production was 78.5 K gal with an average
flowrate reported at .1 gpm.

The pump was replaced and operations resumed on 8/5/95 with approximately 17.4K gal pumped until 10/20/95 when activities were stopped as a result of the
flammable gas USQ. Shutdown of the pump and associated delays as a result of
the flammable gas issue resulted in a blockage forming in the transfer line
(SN-200).

In 1997, the flammable gas USQ was addressed via standing order TF-97-001.
The decision was made to clear the transfer line blockage and proceed with
pumping BY-103. Clearing the blockage was considered important because the
future pumping of tanks BY-105 and BY-106 also required the use of the SN-200
transfer line. Attempts to remove the blockage failed. A plan was developed
to cut and tie into a parallel transfer line (SN-207) in an attempt to bypass
the blockage. However the pressure test of the SN-200 section required for
tie-in to BY-103 failed. Leak identification equipment identified at least
one leak located on the line connecting BY-103 to the main transfer line.

A flexible double encased overground transfer line was then installed from BY-
103 to the direct buried line (SN-207) at the location previously cut. Pump
prime/flush operations were performed prior to start-up. Upon start-up
(9/28/97) the pump leaked constituting major equipment failure.
A flushing operation monitored by in-pit video equipment revealed the source
of the leak to be from the pump motor casing, which would constitute a pump
changeout to repair.

In order for the tank to be declared stabilized the following criteria must .bemet:

1. The tank contains < 50 kgal drainable fluid
(Based on diptube interstitial level the tank contains ~38.3 Kgal);

2. The tank contains < 5 Kgal of supernatant
(Tank has 0 Kgal Supernatant);

equipment failure occurs with conditions 1 and 2 satisfied.
(Last recorded flowrate > .05 gal/min however major equipment failure
occurred).

Therefore tank 241-BY-103 meets the criteria for interim stabilization.
Because of the low level of pumpable liquid remaining (~38.3 Kgal), it is not
advisable to incur further expense or exposure to install a third pump to
reduce the inventory of drainable liquid. Engineering recommends that Tank
241-BY-103 be declared interim stabilized.

Evaluation Performed by if6 r $ Date ,/Zy/gChecked by % tfe . __Date__ Date g
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank inog-jy

Reason Jet Pumping Halted:
Meets 0.0 gpm Criteria, date of shutdown l/I /18
Major Failure of Jet Pump, date of shutdown

Additional Comments:

Evaluation: (see Continuation Sheet for calculations and additional comment)

Starting Liquid Level
Supernatant Volume

7.5 f Date W/aoA3
Date qJhcL/r3

Final Liquid Level measured after equilibration of Interstitial Liquid:

Dip Tubes
LOW
Manual

U. M
,J/I4

Date i/n Jus
Date ---
Date -

Total Net Jet Pumped Production 3,9 6oo

Calculated Solid Characteristics:

Porosity .S (om.A&Ix
Permeability/Viscosity (R/N) J4/IA
Capillary Height ig .. sIvd cbt.An)

Estimated Drainable Liquid Remaining 17. Pos9o 1s
Final Average Flowrate , Date g /, aiZ
Evaluation performed by 0 dM J # Date )1/, 415

Disposition of Tank

Tank Interim Stabilized at 17.; thousand gallons of Drainable Liquid
r thousand gallons of Pumpable Liquid

Tank not Interim Stabilized; Jet Pumping restarted

Approved by: Manager, TF&EPC te _

Manager, TFS&O -2Q1 Date / -5-'S

Program Manager Date _

DISTRIBUTION: TF&EPC Tank File, HS&E Surveillance Analysis, Approval
Signatures
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Fivure 2 (cont'd.)

Evaluation Calculations and Comment

Tank: 1IL4 -0y

L.L. b3.F.
(w. F. -p G) ID

ptr SR-r :n

(9 Z-7)//D

40,0o6 ghus 03 Fod

JCJItc: (.lYrne - _IZO,) +fL7
7,50

(q000 - Id5:0)

DrawabhAi Su kamate.* 2t.I41276o)- 330oo .45 . l70b 3 ojIsaus

Dran~4ltasAtrsboJ iu sLud. L(9qx7pSC?-4&6oo3. O loUs
(oi1 rt4.iucA w,,u ep6o. 1 hi 1V farv)

Remrn f wU , 17 ,soo? Ie6s5

TafC otnp.Xlt .na.u,' 1 1 : rfloe..I

Calculations made by:
Checkd by .]Ny, A4.0

148 v, L.s

-r )'. 92 w )tt o I s~udl

L9.q IV- 22ju ^- '7.4 wvudta, f aIir*~

(1-7,9 00 - 22 6 O )

Checked by:
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Page 1 of 7

TANK: 241-BY-105

(Jet Pumping only) Reason for stopping jet pumping:

[ x ] Meets 0.05 gpm criteria, Date of Shutdown 9/11/02

[ I Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 01/05/03

[x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level ___ 170.8" - Method MANUAL TAPE _ Date 07/12/01
Final liquid level - 93.7" - Method DIP TUBES - Date 03/03/03
Total Net Pumped Volume 45.4 Kgal__
Capillary Height Used in Calculation _0"
Final Solids Volume 481.0 KgaLI
Final Average Inflow rate 0.009 gpm
Calculated Porosity 0.204
Supernatant Volume Remaining _ 0 gal
Drainable Interstitial Liquid 46.8 Kgal____
Drainable Liquid Remaining 46.8 Kgal____
Pumpable Liquid Remaining _41.8 Kgal_

Justification letter attached (Interim Stabilization System Engineer)

Disposition of Tank:

[x ] Tank Interim Stabilized
] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST System Engineer:

Evaluation checked by Process Control En .

Interim Stabilization System Engine r: _______________

APPROVED BY:

Manager, Interim Stabilization En ineering SaAoca.

Manager, Process Engineering [ C.6 "

Manager, SST Engineering

A- /c. 2t4 Date 37

Date

Date

Date /

tqI DK/703

Date
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Page 2 of 7

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-BY-105

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-BY-105 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized for interim stabilization are:
1) the tank contains less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less
than 5,000 gallons of supernatant, and 3) the measured maximum pump-out or in-flow rate is less than
0.05 gallons per minute. In the event of major equipment failure, Criteria 3 may be waived with a letter of
justification and management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in HNF-
2978, Rev. 4, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shel Tanks. Calculations presented will utilize the dip tube basis
method presented in RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119
Single-Shell Tanks Declared Stabilized. For dip tube basis calculations, this method assumes a zero inch
height of capillary liquid retention in the solid waste matrix, as the dip tubes are not in direct contact with
the solid waste volume of the tank. See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure, HNF-IP-0842,
Volume IV, Section 3.6, for Non-Design Baseline Calculations and the technical basis and formatting
requirements of Tank Farm Facility Interim Stabilization Evaluation procedure, HNF-IP-0842, Volume IV,
Section 4.1. When complete, this evaluation will be formally released as part of a direct revision to HNF-
SD-RE-TI-178, Single-Shell Tank Leak Stabilization Record. Additionally, the calculations and tank waste
descriptions used in this analysis method are for the end state of saltwell pumping of tank 241-BY-105.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 01/05/03. The surface of 241-BY-105 is a
rough, yellowish brown saitcake waste with an irregular surface of visible lumps and shelves that were
created as the surface was dried out by saltwell pumping. Saltwell pumping yielded 45,434 gallons of net
waste from 241-BY-105, while using 1,428 gallons of water for flushes and 53,985 gallons of water for
dilution. The waste surface appears to be dry and shows no standing water within the tank. A large hole
(-12.5 ft diameter) around the saltwell screen shows no evidence of supernatant liquid. The manual tape
is located 8 feet from the tank center and reads 142.5 inches. On 11/25/02 the manual tape dropped from
163.75 to 145.0 inches. Since this date is after the completion of saltwell pumping, the drop is likely due
to a localized collapse of the waste surface around the manual tape. Therefore the main waste surface
level will be assumed to be the level reading taken on 11/24/02 of 163.75 inches. The highest waste
surface at the tank wall was estimated from the video to be 260 inches. The waste surface then slopes
steeply (~45*) from the tank sidewall to a distance about 8 feet from the wall. From there the waste
surface is essentially flat until the large hole around the saltwell screen. Liquid observation well (LOW)
readings indicate an ILL of 95.1 inches. Dip tube readings are obtained weekly by work package WS-02-
0581. A 56" dip tube offset value was used due to an impenetrable waste layer encountered during
saltwell screen installation. The layer is most likely a portion of the 63 tons of Portland cement that was
added to the tank in the 1960s. The current dip tube level adjusted for the dip tube offset and assuming a
zero inch capillary height, is 93.7 inches. Cement volume is not accounted for in this evaluation. All
reported levels are based off the centerline of the tank's dished bottom. Calculations do not take into
account any retained gas ew the waste.

Evaluation Prepared by 4ZDate /3

Evaluation Checked by U.Date -3/z o)3
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Page 3 of 7
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-BY-105

INPUT DATA & ASSUMPTIONS

Final Liquid Observation Well (LOW) Reading (3/04/03) = 95.148 inches ~ 95.1 inches

Final Manual Tape Reading (1/09/03) = 140.5 inches - 140.5 inches

Final Dip Tube Reading from WS-02-0581 (3/03/03) = 37.71 inches - 37.7 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 56.0 inches

Final Adjusted Dip Tube Level = 37.71 inches + 56.0 inches = 93.71 inches ~ 93.7 inches

Divergence point = LOW & Manual Tape Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = (based on LOW Level from 7/23/01) = 166.068 inches ~ 166.1 inches

Net Waste Pumped since divergence (use week end 7/22/01 from \\AP012\DPU) = 39,920 gallons

Initial Liquid Level at Start of Pumping (Manual Tape - 7/12/01) = 170.75 inches - 170.8 inches

Capillary Height (based on dip tube basis) = 0 inches @

Sludge Volume = 48,000 gallons *

Height of Sludge Layer (48 Kgal) above bottom - 24.9 inches

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons *

Supernatant Volume (1/05/03 In-Tank Video Estimate) = 0 gallons

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

CALCULATIONS

Drainable Porosity (Saltcake) = Net waste pumped (since 7/23/01)/[(Divergence point -final
LOW level)*2750 gal/in]

D.I L. = Drainable Interstitial Liquid *
= {[Final Adj. Dip Tube Level - Sludge Height - Capillary Height] * 2750 gal/in} *

Drainable porosity (saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *

= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *

= D.L.R.- [((18" Unpump. Ht- 12")* 2750 gal/in) + (Dish Vol)* assumed sludge porosity]

*Reference HNF-2978, Rev. 4
@Reference RPP-5556, Rev. 0

Evaluation Prepared by Date 3 7 66

Evaluation Checked by Ms Date
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Page 4 of 7
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-BY-105

CALCULATIONS (cont.)

POROSITY:

Drainable Porosity (Saltcake) = Net waste pumped (since 7/23/01)/[(Divergence point -final
LOW level)*2750 gal/in]

= (39,920 gallons) / [(166.1" - 95.1") * 2750 gal/in] *100% = 20.4%

DIP TUBE BASIS:

DIL = [(93.7" - 24.9" - 0") * 2750 gal/in] * 0.204 + (48,000 gal * 0.17)

= [189,200 * 0.204 + 48,000 gal * 0.17] = 38,597 + 8,160 46,757 gallons (46.8 Kqal)

DLR = DIL + Supernatant = 46,757 gallons + 0 gallons = 46,757 gallons (46.8 Kqal)

PLR = DLR - [((18" - 12") * 2750 gal/in + 12,500 gal) * 0.17]

= 46,757 gal - [(16,500 gal + 12,500 gal) * 0.17] = 46,757 - 4930 = 41,827 gal (41.8 Kgal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 1/05/03. All estimates
regarding waste dimensions were obtained by comparison with known dimensions of installed in-
tank equipment and drawing H-2-1312, sht.1. The main waste surface of 241-BY-105 is 163.8
inches based on manual tape from 11/24/02. Current manual tape readings indicate the waste
surface has collapsed to a level of 140.5 inches. The outer 8 ft of waste at the tank sidewall
slopes up at a 450 angle to a level of approximately 260 inches. Centered on the saltwell screen
is a cone-shaped depression with a diameter of approximately 12.5 ft. The top surface of this
depression is at the main waste surface level of 163.75 inches and the waste surface level next to
the saltwell screen is extrapolated to be 118.8 inches. The waste surface is uneven and rough,
with many cracks and shelves due to pumping. Per HNF-2978, Rev. 4, the sludge volume of 241-
BY-105 is 48 Kgal. For reporting purposes, the total quantity of solids in the tank will be calculated
and the sludge volume will be subtracted from this total. This volume difference will then be the
reported quantity of saltcake in 241-BY-105. For this calculation the saltcake and sludge solids
volumes include the interstitial liquid but do not include the supernatant liquid.

The saltwell screen is not positioned in the center of the tank but for the purpose of this analysis it
will assumed to be in the center. This approximation will have no impact on the volume calculated
and will simplify the calculations for subtracting a cone shaped depression. Therefore, for the
purpose of this evaluation, the solids volume will include an evaluation of the tank wall volume,
upper surface (subtracting the cone shaped depression) volume, lower volume and the dish
volume. See SOLIDS CALCULATION FIGURE (next page). These volumes are then added
together to obtain the total volume as follows:

Evaluation Prepared by .__ Date a)

Evlato Cheke byDt Date 3/1 3Evaluation Checked by
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EVALUATION CALCULATIONS AND COMMENTS: Page 5 of 7

TANK: 241-BY-105

CALCULATIONS (cont.)

SOLIDS VOLUME (cont):

SOLIDS CALCULATION FIGURE

6.25' RADIUS

-

29.5' RADIUS 2 6"

............... 16 .75 Saltcake

Sludge

24.9"
1t2"

Volume (Wall) = [Vol. of (260 in - 163.75 in) * 2750 gal/in] - Vol. (cone frustum)

(Where frustum volume is = pi * H/3 (R1'2 + R2^2 + sqrt. (R, 2* R2' 2)) * 7.481 gal/ft^3)

Volume (Frustum) = pi * (8.0167/3) * ((37.5'^2 + 29.5'^2 + sqrt. (37.5"2 * 29.5'2) * 7.481 gal/ ft 3̂

Volume (Wall) = Vol. of [264,688 gallons - 212,448 gallons]

Volume (Wall) = 52,240 gallons

Volume (Upper) = Vol. of [(163.8 in - 118.8 in) * 2750 gal/in] - [Vol. Of Cone Shaped Depression]

(Where cone volume is = pi * (1/3) * (Height (inches)/12) ft * (cone radius')'2 * 7.481 gal/ft3)

Volume (Upper) = (45 in.* 2750 gal/in) - [pi * (1/3) * (45/12) ft * (6.25 ft.)' 2 * 7.481gal/ft3J

Volume (Upper) 123,750 gal - 1,148 gal = 122,602 gallons

Volume (Lower) = Vol. Of [(118.8 in - 12 in) * 2750 gal/in = 293,700 gallons

(Volume (Dish) = 12,500 gallons

Volume (Tot) gallons = 52,240 + 122,602 + 293,700 + 12,500 = 481,042 gallons = 481.0 Kgal

MsEvaluation Prepared by

Evaluation Checked by

Ysg
DateZ 6

Date 317/0o3

WALL

UPPER

LOWER

DISH
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-BY-105

CALCULATIONS (CONT.)

SOLIDS VOLUME (cont):

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 481,042 gals - 0 gals = 481,042 gallons = 481.0 Kqal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 481,042 gals - 48,000 gals = 433,042 gallons = 433.0 Kqal

FLOW DATA:

The saltwell pump at 241-BY-105 was unable to run in AUTOMATIC mode near the completion of
pumping, due to intermittent plugging of the saltwell system. A plugged Specific Gravity (SpG)
transmitter causes erratic SpG readings and requires the system to run in a manual adjustment
mode. With manual adjustments, an accurate pump discharge flow rate is unobtainable, as the
level in the screen is not held constant. A varying level in the saltwell screen prevents accurate
estimation of the waste in-flow rate.

However, per Tank Farm Facility Interim Stabilization Evaluation procedure, HNF-IP-0842,
Volume IV, Section 4.1, paragraph 3.1.1.c, the in-flow rate to the saltwell screen can be used in
lieu of pump-out rate. The in-flow rate is calculated by the change in dip tube readings versus
time. The final saltwell screen in-flow rate is found by data obtained from the first hour after the
completion of pumping. The first hour after shutdown is used, as the in-flow rate will be greatest
(worst case) as the screen first begins to refill. Specifically, from 14:32 September 11 th to 15:32
September 1 11h, 2002 the unadjusted dip tube level changed from 15.37 inches to 17.0 inches, as
read from file 20020911BY105.CSV (read from \AP003\saltwell\2002csv\9thmonth). The saltwell screen
has a circular inner diameter of 10 inches with a calculated 0.34 gallons per inch of screen. The
following equation shows the pumping rate for this final saltwell screen in-flow rate:

In-flow Rate = [(17.0 - 15.37 inches) * 0.34 gal/in I 60 minutes] = (0.009 qpm)

Evaluation Prepared by

Evaluation Checked by ttc.4 r0
Date

Date 1 0 5

OPEN ITEMS:

None.
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-BY-105

REFERENCES:

TO-305-105, Rev. A-0 and C-6, Perform 241-BY-105 Saitwell Pumping.

H-2-1312, Sht. 1, Rev. 2, 75 ft. Tank Sections

H N F-2978, Rev. 4, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell
Tanks Declared Stabilized.

HNF-IP-0842, Volume IV, Section 3.6, Engineering Calculations.

HNF-IP-0842, Volume IV, Section 4.1, Tank Farm Facility Interim Stabilization Evaluation

HNF-SD-RE-TI-178, Rev. 7, Single-Shell Tank Leak Stabilization Record.

WS-02-0581, 241-G Weight Factor and Specific Gravity Readings

20020911 BY1 05.CSV, electronic PLC record file from server \\ap003\saltwel\2002csv\9thmonth.

PumpchrtsPE.xls, Excel log of saltwell pumping history from server \\ap012\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-BY-1 05 has met the applicable criteria for declaration of interim stabilization. See Page 1 for
summary and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements HNF-IP-0842, Vol. 4 Section 4.1, paragraph 3.4.1.

Evaluation Prepared by 7 ---- Date

Evauaton hekedby -~ LIE IFS DateDate -)/,Evaluation Checked by
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Page 1 of 7
TANK: 241-BY-106

Reason for Stopping Pumping:

Z Meets 0.05 gpm criteria, Date of Shutdown 12/31/03

Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: See Description on Page 2.

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video: 03/11/04

Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level 202.9 inch Method LOW Date 07/03/01
Final Liquid Level 74.0 inch Method LOW Date 06/15/05
Total Net Pumped Volume 98,9 Kgal

Capillary Height Used in Calculation 6.0 inches

Final Solids Volume 428.7 Kgal

Final Average Flow Rate 0.026 gpm

Calculated Porosity 0.17 (sludge) & 0.24 (saltcake) assumed

Supernatant Volume Remaining 0 Kgal

Drainable Interstitial Liquid 37.3 Kgal

Drainable Liquid Remaining 37.3 Kgal

Pumpable Liquid Remaining 32.3 Kgal

E] Justification letter attached, Letter Number:

Disposition of Tank:

0 Tank Interim Stabilized

E Tank Not Interim Stabilized; Restart Pu

Evaluation Prepared By: 4;_ Date (/2 725
Retrieval/Clos System Engineer

Evaluation Checked By: LM.S I&$44, Date 4/ 7/6 7

Closure Projects Engineering Support Process Engineer (C-F4rm ?rojr.' .. en$,1 )

APPROVED BY:

Manager, Retrieval/Closure System Engineering' Date .7 g
Manager, Closure Projects Engineering Support -AT 5a-Ty Date ( 7 

A-6003-751 (01/05)
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EVALUATION CALCULATIONS AND COMMENTS:
TANK:

Page 2 of 7
241-BY-1 06

OBJECTIVEIPURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting
calculations involved in declaring single-shell waste storage tank 241-BY-1 06 interim stabilized.
The criteria to declare 100-series jet-pumped single-shell waste storage tanks to be interim
stabilized are: 1) the tank contains less than 50,000 gallons of drainable interstitial liquid (DIL),
2) the tank contains less than 5,000 gallons of supernatant, and 3) the measured maximum
pump-out or in-flow rate is less than 0.05 gallons per minute. In the event of major equipment
failure, Criteria 3 may be waived with a letter of justification and management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established
in HNF-2978, Rev, 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the
LOW basis method. See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-10, Rev. A-10, and the technical basis and formatting requirements of
Single-Shell Tank Interim Stabilization Evaluation procedure, TFC-ENG-CHEM-P-1 5, Rev. B-1.
When complete, this evaluation will be formally released as part of a direct revision to HNF-SD-
RE-TI-1 78, Single-Shell Tank Leak Stabilization Record.

TANK WASTE DESCRIPTION:

Per Pumpchrts_PE.xls, the log of saltwell pumping history, and Interoffice Memo 7G330-LMS-
04-001, saltwell pumping yielded 98,909 gallons of net waste from 241-BY-1 06, while using
3,994 gallons of water for pump flushes and 138,954 gallons for dilution.

The following description was obtained by in-tank video taken 03/11/04. The tank waste forms
a very rough, yet predominantly flat, yellow, and fluffy saltcake surface. Above the waste there
is a single exposed tank ring visible around the upper circumference of the tank. The waste
surface appears to be dry and shows no standing water upon the waste surface. The main
surface level is 167.8" as measured from the zip cord reading of 03/11/04.

Currently, liquid observation well (LOW) readings indicate an ILL of 74.0 inches (taken
06/15/05). Dip tube readings are obtained by work package WS-04-0568 and through the
saltwell Operator Control System (OCS). The most recent (06/29/04) dip tube level adjusted for
the dip tube offset of 6.0 inches and assuming a zero inch capillary height is 60.0 inches. The
dip tube level is a direct reading and not affected by variations in porosity and capillary
attractions, however, the LOW reading will be used for calculating the final volumes within 241-
BY-1 06 since the most recent dip tube reading is nearly one year old. All reported levels are
based on the centerline of the tank's dished bottom. Calculations do not take into account any
retained gas within the waste.

Evaluation Preparer: Date

Evaluation Checker: L.M.Sas4)e, '54 4cA.Q Date 42 vS

A-6003-751 (01/05)
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EVALUATION CALCULATIONS AND COMMENTS:

TANK:

Page 3 of 7
241-BY-I106

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (LOW taken 07/03/01) = 202.86 inches - 202.9 inches

Final Zip Cord Reading (03/11/04) = 167.75 inches - 167.8 inches

Final Liquid Observation Well (LOW) Reading (06/15/05) = 74.028 inches - 74.0 inches

Final Dip Tube Reading from WS-04-0568 & OCS (06/29/04) = 54.00 inches - 54.0 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 6.0 inches

Final Adjusted Dip Tube Level = 54.0 inches + 6.0 inches = 60.0 inches - 60.0 inches

Capillary Height (based on LOW within saltcake bases) = 6.0 inches *

Sludge Volume = (120 KL) 31,700 gallons

Supernatant Volume = 0 gallons

Height of Sludge Layer (31.7 Kgal) above bottom - 19.6 inches **

Tank Dished Bottom Volume (Lower 12" Height) = 13,378 gallons **

Unpumpable Liquid Height Constant = 18 inches *

Assumed Salt Cake Porosity = 24% *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

EQUATIONS

D.LL = Drainable Interstitial Liquid *
= {[Final LOW Level - Sludge Height - Capillary Height] * 2750 gal/in} *

assumed saltcake porosity + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *
= D.I.L. + supernatant volume

P.L. R. = Pumpable Liquid Remaining *
= D.L.R. - [((Unpumpable Ht - 12.0") * 2750 gal/in + Dish Vol.) *assumed sludge porosity]

*Reference HNF-2978, Rev. 5
**Reference RPP-13019, Rev. 0

***Twins Database query 06/22105

Evaluation Preparer: Date b127/2K5

Evaluation Checker: Date 27/-

A-6003-751(01/05)
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EVALUATION CALCULATIONS AND COMMENTS:
TANK:

Page 4 of 7
241-BY-1 06

RESULTS/CALCULATIONS

POROSITY:

The assumed values for saltcake (24%) and sludge (17%) will be used for final drainable
volume calculations as a divergence point between the LOW and ENRAF readings was not
possible as 241-BY-1 06 did not have an ENRAF installed and the installed Manual Tape failed
shortly after pumping began. The divergence point typically seen in saltwell pumping is defined
as the point at which the ENRAF reading stays nearly constant while the LOW (ILL) readings
drop in proportion to the volume of liquid waste being removed from the tank during pumping.
Data review shows that the LOW and Manual Tape (while operable) level instrument readings
were approximately 2 feet different during pumping, making it impossible to determine the actual
point of divergence.

LOW BASIS:

DIL = [(74.0" - 19.6" - 6.0") * 2750 gal/inch] * 0.24 + (31,700 gal * 0.17)

= [(133,100) *0.24] + (31,700 *0.17) = 31,944 +5,389 gal = 37,333 gal (37.3 Kcal)

DLR = DIL + Supernatant = 37,333 gallons + 0 gallons = 37,333 gallons (37.3 Kcal)

PLR = DLR - [((18.0" - 12.0") * 2750 gal/inch + 13,378 gal) * 0.17]

= DLR - [(16,500 gal + 13,378 gal) * 0.17]

= 37,333 gal - 5,079 gal = 32,254 gallons (32.3 Kal)

SOLIDS VOLUME:
The following description was obtained by review of the in-tank video taken 03/11/04. All
estimates regarding waste dimensions were obtained by comparison with known dimensions of
installed in-tank equipment and drawing H-2-1312, Sht. 1, Rev. 2, 75 ft. Tank Sections.

The tank waste forms a very rough, yet predominantly flat, yellow, and fluffy saltcake surface.
The final zip cord reading determined this surface to be 167.8". This height will be used as the
height of the solids across in the tank. A large depression forms around the two saltwell
screens, approximately 5 feet offset from the tank center. The depression is assumed to be
cylindrical with a 15 foot diameter and a depth of approximately 8 feet. A smaller depression
exists directly adjacent to the main depression forming a shelf or ledge around one side. This
depression is assumed to have an outer diameter of 20 feet, an inner diameter of 15 feet, a
"shelf" depth of 5 feet, and the shape of a half circular ring. Depressions form around each
piece of in tank equipment, however they are relatively small and considered negligible for the
purposes of this calculation.

Evaluation Preparer: Date 4/7/24
Evaluation Checker: 4 / Date 2 o5

A-6003-751 (01/05)



HNF-SD-RE-TI-178, Rev. 9
SINGLE-SHELL TANK INTERIM STABILIZATION EVALUATION FORM (Cont.) Page 114

EVALUATION CALCULATIONS AND COMMENTS:

TANK:

Page 5 of 7

241-BY-106

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME (CONT.):

Per the Best Basis inventory (BBI) located in the TWINS database; the sludge volume of 241-
BY-1 06 is 31.7 Kgal (19.6"). For reporting purposes, the total quantity of solids in the tank will be
calculated and the sludge volume will be subtracted from this total. This volume difference will
then be the reported quantity of saltcake in 241-BY-1 06. For this calculation the saltcake and
sludge solids volumes include the interstitial liquid but do not include any supernatant liquid.

The newest saltwell screen is positioned approximately 5 feet from the center of the tank. For
the purpose of this evaluation, the solids volume will include an evaluation of the tank upper
surface volume (minus the two large depressions) and the dish volume. See SOLIDS
CALCULATION FIGURE. These volumes are then added together to obtain the total volume as
follows:

SOLIDS CALCULATION FIGURE (not to scale)

Saltcake

UPPER

Saltwell Screen

Sludge

DISH
11ZI I ilE lIII]If1 ]]TFEE-

~ThThI-[

- 167.8" Solids Height
-108" Ledge Bottom
-72" Depression Bottom

19.6" Sludge Height
12" Dish Height

Volume = [Vol. (167.8"-12.0")*2750 gal/in + Dish Volume]-Vol. (rt. circ. cyl.) -Vol.(/ circ. ledge)

(Where the cyl. Vol. is = (pi *(R2)*h*7.481 gal/ft3 & Ledge Vol. = 'A (pi *h*(R-2 r2)* 7.481 gal/ft3 ) *

Volume (Upper) = [Vol. of (167.8"-12.0") * 2750 gal/in]) = 428,450 gallons

Volume (cylinder) = pi (R2)* h* 7.481 gal/ft3 =pi (7.5' 2)* (167.8"- 72")/12)* 7.481=10,554 gallons

#Volume calts ref Mark's Standard Handbook for Mech. Engs, 10 edition.
Figures 2.1.33 "Annulus" and 2.1.40 "Right Circular Cylinder".

Evaluation Preparer:

Evaluation Checker:

Date 4/r/CS

Date

A-6003-751 (01/05)

4/h. AA,.CS'

7.5' RADIUS

4- 1
10 RADIUS



HNF-SD-RE-TI-178, Rev. 9
SINGLE-SHELL TANK INTERIM STABILIZATION EVALUATION FORM (Cont.) Page 115

EVALUATION CALCULATIONS AND COMMENTS:

TANK:

Page 6 of 7
241 -BY-1 06

RESULTS/CALCULATIONS (cont.)

Volume (Ledge) = %(pi *h *(R2 
- r2)* 7.481 gal/ft3 = 1% pi* 5' *(10, 2 7.5, 2)* 7.481 = 2,571 gals

Volume (Upper) = 428,450 gallons - 10,554 gallons - 2,571 gallons = 415,325 gallons

Volume (Dish) = 13,378 gallons

Volume (Tot) gallons = 415,325 gallons + 13,378 gallons = 428,703 gallons = 428.7 Kcal

Volume Saltcake = Vol(Tot) -Vol (Sludge) = 428,703 gal -31,700 gal = 397,003 gal = 397.0 Kal

FLOW DATA:

The final pump flow rate is found by data obtained from operating procedure TO-305-106,
Rev. D-9 at 0300 December 31, 2003 to 1500 December 31, 2003 that show a total of 19
gallons of waste was pumped over the time period of 720 minutes (12 hours), while the pump
ran in AUTOMATIC mode. This time span was the last stable operating shift of the saltwell
pump. During the final months of pumping, 241-BY-1 06 achieved a net waste flow rate below
0.05 gpm on three separate occasions following system/screen flushes. Saltwell screen flushes
are performed to verify flow data and ensure the screen openings are not plugged with waste
sediment. The following equation shows the pumping rate for the final pump run:

Pump Rate = [19 gallons / 720 minutes] = (0.026 gpm)

SOFTWARE: None.

REFERENCES:

TO-305-106, Rev. D-9, Perform 241-BY-106 Saltwell Pumping.

Drawing H-2-1312, Sht. 1, Rev. 2, 75 ft. Tank Sections

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

RPP-1 3019, Rev. 0, Determination of Hanford Tank Waste Volumes.

HNF-SD-RE-TI-178, Rev. 8, Single-Shell Tank Leak Stabilization Record.

TFC-ENG-DESIGN-C-1 0, REV A-10, Engineering Calculations.

Evaluation Preparer:

Evaluation Checker:

Date _____ _5

Date ; ,7/

A-6003-751 (01/05)
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EVALUATION CALCULATIONS AND COMMENTS:

TANK:

Page 7 of 7
241-BY-106

REFERENCES (CONT.):

TFC-ENG-CHEM-P-1 5, Rev B-1, Single Shell Tank Interim Stabilization Evaluation.

WS-04-0568, 24 1-G Weight Factor and Specific Gravity Readings.

Mark's Standard Handbook for Mechanical Engineers, 10 th edition. Figures 2.1.33 and 2.1.40.

7G330-LMS-04-001, October 2003 Saltwell Pumping Volume.

Tank Waste Information System (TWINS) 2005, queried June 22, 2005, [Best Basis Inventory],
Hanford intranet at http://twins.pnl.qov/twins.htm

PumpchrtsPE.xs, Excel log of saltwell pumping history from server \\ap012\dpu\pumpchartsPE.

CONCLUSIONSIRECOMMENDATIONS:

241-BY-106 has met the applicable criteria for declaration of interim stabilization. See Page 1
for summary and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other
information may be found in the tank history file maintained by Interim Stabilization Engineering,
per the requirements TFC-ENG-CHEM-P-1 5, section 4.2.1.19.

Evaluation Preparer:

Evaluation Checker:

Date 6222X3

Date 27 o5

A-6003-751 (01/05)
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: -l7-1y EFFECTIVE DATE: 7-11-70

LIQUID LEVEL SOLIDS LEVEL Riser i Not Avail.
INTERSTITIAL = g" & RISER NO. 125' R-4
Based on averaging of liquid level
observation well data.

EST.

EST. SUPERRATE DRAINABLE INTERSTITIAL

LIQUID VOLUME n LIQUID VOLU.E 24000 1fl

* Assumes drainability of sludge and salt cake to be 12.50 and 30:, respectively.
(18,750 gal. contained in 150,000 gal. (62") of sludge and 4,950 in 6' of salt
cake). Per the attached DSI, the interstitial liquid level is =68'. The slurket
level is estimated to be 62" leaving 6" of drainable liquid cont ie *al+

TEMPERATURE: Maximum 80* F 15 THIS TEMPERATUR rRgLEJ cde.
Minimum 75* F yes no unknowl

15 THERE A POTENTIAL DONE LOAD PROBLEM? yes n -o

These are small lollipops on the airlift circulators and a thermocouple.Tht+d-lt-
potential. dome load represented by the visible lollipops is estimated.to be.30O
pounds.

PHOTOGRAPH EVALUATION: (Order 187079, LL 10' 3", Date 6-21-79)

The surface is 100% dry solias. There appears to be a nound at the center of the
tank. .. There is salt encrusted on the tank-:wall. and tar can be seen under the
flashing and on the tank waTl.

CO-NENI5: This tdnk is being jet pumped by the second prototype jet puMP. PrfdlrI
tion rates have dropped below the .05 gpm minimum pump-out criteria established ill
the Waste Concentration Program'Plan,: RHO-CO-330.' The salt well screen has been
flushed to clear any pluggage and the rate has again dropped glow criteria. There
fore, this tank meets ill criteria for interim stabilization. Prototype neutron

.and ganma probe data taken in this tank on 6-28-79 i-ndicates a liquid level of 41
±6". From this it is concluded that the above drainable liquid volume is a conserva
tive estimate.

Prepared By: / 9 4 V tU1z

F~vivc.dBy: 112.Z 1 7i-;/ ICI
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank /0-By

Reason Jet Pumping Halted:
Meets 0.05 gpm Criteria, date of shutdown
Major Failure of Jet Pump, date of shutdown a lj/L.

Additional Comments:
EIuee Cr t

Evaluation- (see Continuation Sheet for calculations and additional comment)

Starting Liquid Level
Supernatant Volume

79, 5 snahes

7pp4.//pL,

Date 21/311/
Date /nlstA

Final Liquid Level measured after equilibration of Interstitial Liquid:

Dip Tubes
LOW
Manual

57.I iudt Date p//lv/c
Date ----
Date -

Total Net Jet Pumped Production _72BO cj Ja"-s

Calculated Solid Characteristics:

- Porosity - 126,
Permeability/Viscosity (N/N)
Capillary Height 24 a,,},t t,, ,,1 e,,,p !,,L

Estimated Drainable Liquid Remaining 80oo a lo0as
Final Average Flowrate .07 Date 1R1/tfL
Evaluation performed by _ 0 RA, KV ZDate .7/q/sr,

Disposition of Tank 0

Tank Interim Stabilized at Rj thousand gallons of Drainable Liquid
o thousand gallons of Pumpable Liquid

Tank not Interim Stabilized; Jet Pupping restarted

Approved by: Manager, TF&EPC 'i Date .

Manager, TFS&O DDate 2o--4 --?E

Program Managerr Date.2

DISTRIBUTION: TF&EPC Tank File, HS&E Surveillance Analysis, Approval
Signatures
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Figure 2 (cont'd.)

Evaluation Calculations and Comment

Tank: d0)-BY

(w-S p)//o

~T'a&u CoUvisfs JV

= 57.) , ar-f
(:90-t/o

j>tDoooj a/ous of r iucft

Iuchts a; 6IVcIg (J5ooo-Q600) + )2
07 &O

= /3. 5 1,V

Al i o V 5dIu5 fj w14)

\Volurmt, Di l ew / Ind - (7. - , -o) +4/2S0S0 o 134, 500

8800 . 1I00Us

Calculations made by:

Checked by:

D;I. -- (l3f,,5oo0- 4400).1'5

ifarn Igit$

o \
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Attachment D

Single-Shell Tank Interim Stabilization Evaluation Form

TANK: 241-BY-109

Reason Jet-Pumping Halted:

(X] Meets 0.05 gpm criteria, Date of Shutdown 5597
[y] Major equipment failure, Date of Shutdown 47 /ZY

Surface Condition & Comments:

Based on the video taken on 6/18/97. The waste surface has a relatively uniform, slightly concave.
crusty/cracked contour over most of the surface with no visible supernatant.

Evaluation: (See continuation page for calculations and additional conents)

Photograph review completed -Date of most recent photograph 6/18/97
Tank history review completed. (X)
Tank temperature profile reviews completed. [XI

(Jet) Starting Liquid Level 75.8 in Method Saltwell Dip Tubes Date 9/11/96
Final liquid level 52.4 in Method SaLtwell Dip Tubes Date 6/2/97

(AlL exc. Aux)
(Jet)

(Jet)
(Jet)

(All exc. Aux)
(All exc. Aux)
(All exc. Aux)
(Jet & Aux)

Total Net Pumped Volume 157.1 Kqal
Capillary Height Used in Calculation 12 in
Final Solids Volume 290.3 Kqal
Final Average Flowrate <.05 to .15 Sam (see section b details)
Calculated Porosity .33
Supernatant 0 Kqal
Drainable Interstitial Liquid 36.7 Kgal
Drainablte Liquid Remaining 36.7 Kqat
Pumpable Liquid Remaining 20.3 Keal

I I Justification letter attached

Disposition of Tank:

[XI Tank Interim Stabilized
[ I Tank Not Interim Stabilized; Restart Pumping

Evaluation Performed by: (L.F. Dougherty) Lt § 7 ate 4//97

Checked by: (M.R. Koch) 4 tU t , s%- Date 1/57

APPROVED BY:

Team Lead, Stabilization Engineer (M.R. Koch) Date _____/'___

Manager, Tank Farm Engineering (G.L. Dunford) Date (oI21 0(7
Manager, West Tank Farms (J.G. Burton) Vt &44. Date 19 7

Distribution: TWRS Nuclear Safety, Surveillance Engineering, Systems Engineering,
Single Shell Tank History File, TPA Integration Control, Approving Managers, Evaluation
Performer, Team Lead, and Checker signatures.
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Attachment D (cont.)

EVALUATION CALCULATIONS AND COMMENTS:
(ref. WHC-IP-0842, Vol. IV, Section 4.1 for stabilization evaluation steps)

a. Pumping Background and Post Pumping Observations:

A water flush of the saltwell screen was conducted on 4/19/97 after pump flow
rates dropped to ~.04 gpm (over ~6 hours). After the flush, an additional
2100 gallons were pumped until 4/29/97 when pump flow rates again dropped
below .05 gpm (~.02 gpm). After another flush of the saltwell screen an
additional 1200 gallons were pumped until 5/5/97 when the jumper valve failed.
A pit video verified that the jumper valve failed and resulted in a spray
leak. Pumping was not resumed due to additional exposure necessary to operate
the pump or repair the valve, additional flushing necessary to maintain
flowrate, and data had already indicated that the pumping criteria had been
met. A dip tube liquid level reading of 44.2 in. was taken on 5/8/97. The
tank waste was allowed to stabilize and another dip tube reading of 52.4 in.
was taken on 6/2/97.

b. Review of Jet Pump production data:

Pump Rates: Since the time saltwell pumping operations resumed on April
2, 1997, pumping rates have varied from a high of ~.5 gpm immediately
after flushing the saltwell with 300 gallons of water to a low of ~.02
gpm preceding saltwell flushing the second time. Twelve shifts after
the second flush, when the valve failure occurred, the pumping rate was
.15 gpm (over the last 6 hours of operation). Based on the volune

pumped and flow rates preceding the previous flushes the flow rate would
have quickly dropped below .05 gpm and another flush would have been
required. In addition the amount pumped after each flush was
decreasing.

Liquid Inflow: During jetpumping, a liquid level of 6.15 inches in the
saltwell screen was maintained using automatic control. Maintaining
this fixed liquid level necessitates that the screen inflow rate and
export rate are exactly equal. See "Pump Rates" above for liquid inflow
rates during pumping.

Liquid inflow after pump shutdown can be estimated by using dip tube
readings in the saltwell after shutdown.

Inflow rate V = r 2h
" Where r is the radius of the saltwell screen = 5 in
" h is the difference in dip tube readings just after and
approximately one month after shutdown (see section d).

Therefore V = u(5 in) 2(52.42 in - 44.2 in) x I gal/231 in3 = 2.79 = 2.8
gal. The change in height represented by this calculation occurred over
approximately 1 month. Assuming all inflow occurred over 1 hour
(considered conservative) yields an inflow rate of 2.8 gal/60 min =
.0470 gpm.
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c. Review of in tank photos/videos:

Based on video taken on 6/18/97 (ref. work package 2W-97-719). The waste
surface has a relatively uniform, slightly concave, crusty/cracked contour
over most of the surface with no visible supernatant.

d. Interstitial

241-BY-109 has an
monitored but the
liquid level (i.e.
level readings).
Interstitial Liqui

Liquid level reading:

LOW installed and neutron Interstitial Liquid Level is
readings indicate that there is no discernable interstitial
, the LOW readings correlate closely with the FIC surface
Saltwell dip tube readings were used to estimate
d Level readings.

* Previous Starting
(Dip tube readings

Interstitial
on 9/11/96:

Liquid Level
(Weight Factor

= 20%(500
= 100 in.
= 75.8 in.

% = 20%. S.G.= 1.32)
in) = 100 in. unadjusted
/ 1.32
Adjusted Liquid Level

* Starting
(Dip Tube

Interstitial Liquid
readings on 11/7/96;

Level
(Weigh t Factor % = 15%, S.G.= 1.32)

= 15%(500 in) = 75 in. unadjusted
= 75 in. / 1.32
= 56.8 in. Adjusted Liquid Level

* Ending Interstitial Liquid Level
(Dip Tube readings on.5/8/97; (Weight Factor % = 11.5%, S.G.= 1.30)

= 11.5%(500 in) = 57.5 in. unadjusted
= 57.5 in. / 1.30
= 44.2 in. Adjusted Liquid Level

a Current Interstitial
(Dip Tube readings on

Liquid
6/2/97;

Level
(Weight Factor %

= 13%(500
= 65 in. /
= 52.4 in.

= 13%, S.G.= 1.24)
in) = 65 in. unadjusted
1.24
Adjusted Liquid Level

Note that the "Current" recorded S.G.
slightly lower than typically observed
attributable to dilution of the liquid
flush performed just after shutdown.
means exists to definitively qualify w
provides a conservative estimate for d
status.

reading of 1.24 is considered to be
(e.g. 1.3). This may be partially
in the saltwell screen due to the water
A value of 1.24 was used because no
aste dilution percentage, and it
etermining the tank stabilization
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e. Solid Waste Level Estimate:

Manual FIC readings, as well as LOW readings,
level has dropped from ~180 inches in 2/91 to
solids volume is therefore calculated to be:

indicate that the waste surface
113 inches in 4/97. Final

Final Solids Volume = (Surface
(Volume

= (113 in.
= 290,250 g

Level - Tank Bottom
per inch of Tank) +
- 12 in.) * (2750 ga
al = 290.3 Kgal

Dish Height) *
Dish Volume
I/in.) + 12,500 gal

f. Tank Waste Calculations:

Drainable Liquid Remaining = (Current Interstitial Liquid Level
Height) * (2750 gal/in) * (Porosity
Supernatant.

- Capillary
+ Current

where a Porosity = (Net Jet Pump Production - Starting
[(Starting Interstitial Liquid Level
gal/in.- Current Interstitial Liquid

Supernatant) /
- Supernatant/2750
Level)* 2750 gal/i-n.]

" Net Jet Pump Production (from 11/7/96 to 5/8/97) = ~4 Kgal

" Starting Supernatant = 0 Kgal

" Starting Interstitial Liquid Level = 56.8 in.

e Current Interstitial Liquid Level = 52.42 in

e Porosity = (4000 gal - 0)/[(56.8 in - 52.42 in)* 2750 gal/in] =

* Capillary Height = 12 in.

o Current Supernatant = 0

Therefore:

Drainable Liquid Remaining = (52.42 in -
= 36,681 gal

Drainable Interstitial Liquid = Drainable
Current Su

= 36,681 gal

Pumpable Liquid Remaining =

12 in) * (2750 gal/in) *
= 36.7 Kgal

Liquid Remaining -
pernate

- 0 gal = 36.7 Kgal

.33 + 0

Drainable Liquid Remaining -
[18*( 2750)*(Porosity)]
= 36,681 gal - [18 in *(2750 gal/in)*(.33)]
= 20,346 gal = 20.3 Kgal

.33
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g. Tank History and Temperature Review:

BY-109 contains noncomplexant waste, is considered sound (not leaking), is not
on a Watch List, and is a Low Heat Tank (i.e., < 40,000 BTU/hr). No
temperature readings have been obtained in BY-109 for several years (HNF-EP-
0182-105, 12/96).

h: Intrusion Status Summary:

There is no indication of intrusion into tank 241-BY-109.

i. Stabilization Evaluation Signatures:

See page 1 for Signatures.

j. Major Equipment Failure:

Not Applicable. Although the jumper valve failed, th.e pumping criteria ha1
been met.

Evaluation Performed by c. Date s/K/97
Checked by f ,- -Date C/n/ 2
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank //n-BP

Reason Jet Pumping Halted:
Meets 0.05 gpm Criteria, date of shutdown 12/3ly'-
Major Failure of Jet Pump, date of shutdown

Additional Comments:

Evaluation: (see Continuation Sheet for calculations and additional comment)

Starting Liquid Level
Supernatant Volume

Ic% 9
101,000 3QAio0s

Date 5/go/"/
Date .. /,kaL

Final Liquid Level measured after equilibration of Interstitial Liquid:

(60"
NjIA
"M/t

Date i/s /o
Date -

Date -.--

Total Net Jet Pumped Production 13.3oo pu1a

Calculated Solid Characteristics:

Porosity . 13
Permeability/Viscosity (K/N) -----
Capillary Height 12" 4p,). a q J

'3

Dispo

Appro

Estimated Drainable Liquid Remaining 2kan
Final Average Flowrate ,
Evaluation performed by . .{dm f L.

sition of Tank

Tank Interim Stabilized at- .. 5 thousand gallons
0 thousand gallons

Tank not Interim Stabilized; Jet Pumping restarted

ved by: Manager, TF&EPC /f2,

Manager, TFS&O / kQr
Program Manager " 41

Date ,a12ktgg
Date Ie/i/

of Drainable Liquid
of Pumpable Liquid

Date

Date /-2 '--r

Date _ S_ _

DISTRIBUTION: TF&EPC Tank File, HS&'E Surveillance Analysis, Approval
Signatures

Dip Tubes
LOW
Manual

. . .a)
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Figure 2 (cont'd.)

Evaluation Calculations and Comment

Tank: j 10-By

An'ieut of L%.d Punipd s. a Htt,. Rt..'s 3220 (&I(oo n

LiJeLtvt.artat IL M&-umnwyfrr 5: (LV '- &o ")

3220 .13
(.27&C)

IN-9 -".-'" 0; tlud3e C'oaooo ai.b)

wIchS.o;5 aaI*e. z (&o-Y4.9) = 15.1 glutec
VoVIU~-. 5S.JcCC -- U&..X._ so) q , 600 JIOS.

Dra..uo~bltletnn&I , usiudyL (03,000 -46,000) . 13)

Dra. WoLk. altrsb4J sVlh Cm- ( bO -33000)(.13'. 3

'/i yLIo.Ls

i1/65 ioWU.S

Ta-l c PJ r aA)tra4.4 ) - q/o

/v

//05 : 59/5 a ISO$

+ ( //osZ.o)

- wkake.

Calculations made by: . ISlmha
Checked by:

-o

l

Pro&.d f = dz

Pvry. Jt, L, Vj Rcx.,i I .
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank ii;-oY

Reason Jet Pumping Halted:
Meets 0.05 gpm Criteria, date of shutdown 11//0/1
Major Failure of Jet Pump, date of shutdown -...

Additional Comments:

Evaluation: (see Continuation Sheet for calculations and additional comment)

Starting Liquid Level go.b9' Date '/.v/g3
Supernatant Volume Mf A,-,I .I Date -

Final Liquid Level measured after equilibration of Interstitial Liquid:

Dip Tubes ?-7 q " Date i1/u/i
LOW ----- Date -
Manual ----- Date -

Total Net Jet Pumped Production

Calculated Solid Characteristics:

Porosity . r f .
Permeability/Viscosity (N/N) ----
Capillary Height -,,t t, , t. r cJp

Estimated Drainable Liquid Remaining C
Final Average Flowrate o Date 1±/1I/s-q
Evaluation performed by Date j/.s qg;

Disposition of Tank

Tank Interim Stabilized at 0 thousand gallons of Drainable Liquid
Q thousand gallons of Pumpable Liquid

Tank not Interim Stabilized; Jet Pumping restarted

Approved by: Manager, TF&EPC dplTh4 4 '/'Date // /
Manager, TFS&O / Date /-2s-Z -

Program Manager tDate / D-at

DISTRIBUTION: TF&EPC Tank File, HS& Surveillance Analysis, Approval
Signatures
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Figure 2 (cont'd.)

Evaluation Calculations and Comment

Tank: jjj-tay

SBj~smners, I, eJ kvd~ -327.Y

per t sIq 16.1I" slu .(O.Iood 1ltes)

.27-/ is P. ..3 ,uthte o so.J+,1 tt.

C.p.)1..rj hbI3 ) ei 1Qo 4 nh ut

.flOra.,ua-blt. ,*4trslsbo eusoucjyvavd gajitco-Jk t03 &Igioi4

SA-t IbL. Q.movijj of I1ivd v t-e~b subi wuc~t is less +Io-4be. t4-?lo-rA 6I.

Calculations made by! 4An VIM

Checked by: , _.\)_
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank: 112-BY

Reason Jet Pumping Halted:

Lfl Meets 0.05 gpm Criteria, Date of Shutdown

D] Major Failure of Jet Pump, Date of Shutdown

Additional Comment:
Shut down with flowmeter problem

Eval

5-7-84

uation: (See Continuation Sheet for calculations and additional
comment)

Starting Liquid Level 118.0 Date 4-28-82

Supernatant Volume 3000 gallons Date 4-28-82
Final Liquid Level Measured After Equilibration of Interstitial
Liquid:

Dip Tubes 18.7_" (maximum) Date 5-29-84
LOW Date

Manual Date

Total Net Jet Pump Production 116,402 gallons

Calc6lated Solid Characteristics:

Porosity 0.42

Permeability/Viscosity (K/N) -

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 7700 gallons
Final Average Flowrate 0.038 gpm DateMay4-6, 1984
Evaluation Performed by '7 tt-r Date
Evaluation Checked by A Date e 71-

Disposition of Tank:

Tank Interim Stabilized at 7.7 thousand gallons of Drainable Li

Tank Not

Approval By:

DISTRIBUTION:

0 thousand gallons of Pumpable Liquid

Interim Stabilized; Jet ng Restarted

Manager, TF&EPC t Date /2,
Manager, TFS&O Date 40- 3-
Program Manager Date 6-i-/ftY

TF&EPC Tank File, HS&E rveillance Analysis, Approval
Signatures

El
E]

quid
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Conments
TANK: /2 - BE

Carremi LfuiW LeveI D4 i e K54t
S-l-gq-8 17.1

5-23-gq /gs

5 -217-P'Y //7

Likid' Level = tueqhl Fac ir

5pece,| 6-rAP.

:5 ar i 9 L, , I Level =I/.,

floe 5 f'/"e erp7 'e

1,2(oIC

1,37 /y.g

( ..3 1,se '5.3)

197' 74 0rA a )

5 io ; ro ernaoant = 3000 9 d / 0 '4 ./ Le-e/= //g 0

Th o 14 Prod'e'ctn q ,)/t z1 4d f 7ni h eve'/)

Pore,,|f . T~4e t/ Xet Proo'mc92 ,, - prerb/t

(Itoart ing 6o//c/L/eeb -c 0r, L);xwid /) r Z r'y/4

=/It/02 - 3do =4A92

Oikt.7- 1.-7)z 2750
Dr2inmAl/e -n Xe i.f/Aq/ tteafk 1&z'Lt) = &<rreA L ,k/ Zee c-%//A e;//

x 2?7S.,S/t x PO,:5|

Ptr s7~l-c Cke, A5sksje /24 Cf//dr; s4,1,/4.
DTL =l?.7-/2hZ75CA4.q = 77397

Panyay il rN tAI tip s C I ,;

T/al Pamp0/c L|ffd =0-r;,nt D owesfe (7e7k .31 ,,

D Y 6-f/-V

D4 le 4 - Ff7

C2 1 cVIi/ ed b

Chectced b / $
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: ]i c

Evaluation (see Continuation Page for calculations and additional comments):

FxJ Photograph review completed - Date of most recent photographs 9/25/74

5-1 Tank history review completed

Tank temperature profile review completed

Surface Description: 1974 Photos show sludge surface with shallow pools

of liquid, More recent Photos have been too hazy even

though a nortable exhauster was used. Date 1974

Solids Level 27 1/2" Date 10/31/83 Method manual tape

Liquid Level 27 1/2 " Date 10/31/83 Method manual tape _

Solids Volume 88,000'allons.

Estimated Drainable Liquid Volume 2?0O gal.

Average Maximum Tank Temperature, past 6 months 970F

Estimated Supernatant Volume 0 gallon

ED Cost/Benefit Analysis attached

Evaluation Performed by N BellDatell/15/83Checked by TDK Date 11/16/83

Disposition of Tank:

UL Tank Interim Stabilized at 2800 gallons of drainable liquid

l Tank not Interim Stabilized; stabilizaion activities resumed

Approved by: Manager, TF&EPC . Van Ieter Date 11/16/83

Manager, TFS&0 ,g Date ,/-jJ--g

Program Manager 2 Date /1-7f-47
DISTRIBUTION: TF&EPC Tank File, Tan Farm Surveillance Analysis,

Approval Signatures
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments Calculations made by

TANK: 101 C Checked by ztvY & Azl2 4
Liquid level = 27.5"

Photos indicate the solids-level is equal to liquid level.
The only central riser has a saltwell screen installed and
is weathercovered so current solids level measurements are
not possible.

Supernatant Liquid = 0 gal.

Solids Volume = 27.5 in. x 2750 gal./in. + 12,500 gal
= 88,000 gal.

Drainable Interttitidl Liquid = (Solids - Capillary Higft
x 2750 gal./in.) x Porosity = DIL

For sludge, capillary height is estimated to be
24" and porosity is 0.125.
DIL = (88,000 - 24 x 2750) x 0.125 =' 2750 gal.

For the worst case (assuning sludge acts like salt-
cake which has a capillary height of
12" and a porosity of 0.45),
DIL = (88,000 - 12 x 2750) x 0.45 = 24,750 gal.
This valve is below the criterion for jet pumping.

Drainable Liquid Volume DIL + Supernate = 2750 gal.
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Single Shell Tank Interim Stabilization Evaluation Form

), - C- 10 2i.4
I G

Page -- _ of-

Reason Jet PLrplng Halted:

[ I Meets 0.05 ;pn criteria, Date of Shutdwn _

[x2 Major equiprent failure, Date of Shttdow o/.//lg

surface Codition & Corwrments: WASTE Aemss L-I&(3- 4 Ca ort.6 , LJJ ro LScrL.LIavio Iip

'IT\C T/AMK. \nSE IS SLOPt-D V FIrZn Tire TA~k WLALLS APdO 1MJ L4IrL CA.cAis. TAC
.CAA'-X SCCEN IS (OMCLuntL, Oeli AT ER Su1Lt Scc, 1-HC Ftc. IS Ltrat> fi A LtACr
toburO Of- UWN3',. AfftRgn"-riL1 THIZLE F~tr A'3ISC i-f SEAec.

Evaluation: (See contirtation page for calculations an additional coments)

Photograph relew rccpleted - Date of ctost recent photograph
Tank history review cccpleted. 0)
Tank teaperature profile r Iews cePeted. . [X,
starting Liguid Level 09.4 M xethod F -G
Final liquid level . J- 3 1 Method 0* rdatS Date

(Jet)

00/./;r

Date till8Iqi
oefisi9s-

(Alt ext. Aux) Total Net Ptped VoluMe 44k. kGAL
(Jet) Capillary Height Used in Calculatio, 14 i

Final Solids Volume 315.8 kGAL
(Jet) Final Average Flowrate 0.33 g;er .
(Jet) Calculated Porosity A h/.

Supernatant k WCNL
(All exc. AUx) Drainable interstitial Liquid 30. 2. kdAL
(All exc. Aux) Drainable Liqjid Rer.aining 3o. RGAL
(Alt cxc. Aux) Puipable Liquid Ae aining 1.3 KtM-
(Jet & AtM) [Q1 Justification letter attached

Disposition of Tank:

LA Tank Interim stabilized
I I Tank Not interim stabilized; Restart Proing

Evaluation Perfor-d by: . .

Checkedt.y: C -

APPROVED BY:

Date 09/181 9

Date 91x

Team Lead, Stabilization Engineer Da C Dat 9
Manager, Interim Stabilization Engineering / Da

Distribution: TDateuce~Manager, East or West Tank Farm Transition Project .Date 9/1--
Distributio: TWAS gucleir Safety, Surveillance Engineering, Systems Engineering, Single Shell Tank

History file, TPA Integration Control, Approving Managers, Evaluation Performer, Team tea:and che-cker signatures.
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 2 of 6)

EVALUATION CALCULATIONS AND COMMENTS: TANK 241-C-102

PUMPING DATA: Campaign I (11/19/91 - 01/21/92)

Net volume pumped from 11/91 to 01/92 = 10,485 gal

Starting
Ending Su
Decrease

Surface Level 11/18/91 (FIC) = LLstart = 149.4
rface Level (FIC) 01/27/92 = LLfd = 149.0 in
in Surface Level = LLdetta = (LLstart - LL,,) =

in

0.4 in

Note that the above surface levels were based on FIC readings taken in
Campaign I, before and after pumping. These readings do not provide adequate
data for determination of the interstitial liquid levels (ILL) corresponding
with the volume of liquid pumped. Without sufficient data, the ILL, waste
porosity, and the estimated liquid remaining in the tank can not be estimated.

The final interstitial liquid level, waste porosity, and the estimated liquid
remaining in the tank will be determined based on data collected during the
second pumping campaign.

PUMPING DATA/CALCULATIONS Campaiqn II (09/28/94 - 07/15/95)

Net volume pumped from 09/94 to 07/95 = P
Estimated supernatant pumped = Stotal = 0 gal

Waste Surface le
Waste Surface le
Decrease in Wast

Final Solids Vol
irregular surfac
= 315,825 gal

= 36,243 gal

vel beginning of pumping 07/01/94 (FIC) = 149.0 in
vel after pumping 08/14/95 (FIC) = 146.3 in
e Surface Level = 2.7 in

ume Estimate, based
e = (146.3 - 36) in

on F
* (2

IC reading*
,750),gal/i

Note that the FIC is located on top of a mound of waste approximately 3 feet above the waste surface.
Consequently, for estimating the final solids volune, 36 inches were subtracted from the FIC reading.

Evaluation performed by:
Checked by:

Date o9/Isp/ps
Date 9eIq/g

and video depicting
n + 12,500 gal

. (1-
//(
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 3 of' 6)

EVALUATION CALCULATIONS AND COMMENTS: TANK 241-C-102

PUMPING DATA/CALCULATIONS Campaign II (09/28/94 - 07/15/95) (continued)

Interstitial liquid level 08/29/94 (Diptubes)

Weight Factor st t = 101.3 in Specific Gravitystart = 1.14,
WF/SpG = 101. .4 = 88.9 in
Adjusted liquid level = LL = (88.9 + 16.0 ) in = 104.9 in

Interstitial liquid level 08/15/95 (Diptubes)

Weight Factor = 75.6 in Specific Gravitynd = 1.14
WF/SpG = 75.67. 14 = 66.3 in
Adjusted ending liquid level = LLCM = (66.3 + 16.0)

Decrease in Interstitial Liquid Level = LLadttS =

in = 82.3 in

(LLstart - LLen) = 22.6 in

WASTE POROSITY

Tank 241-C-102 was plagued throughout both pumping campaigns with problems of
plugged diptubes (required for interstitial liquid levels) and plugged foot
valves. These problems were not easy to overcome given the nature of the .
waste inside the tank and the fact that 241-C-102 is located within a
controlled zone requiring personnel to wear supplied air equipment, making
routine maintenance more difficult. This situation made it hard to obtain
adequate and reliable data to determine waste porosity.

Due to the lack of liquid level data during
liquid level data and volumes pumped during
for determining the waste porosity.

the first pumping campaign, the
the second campaign will be used

The 241-C-102 pump operated only 6 days between September 28, 1994, and May.
12, 1995, because of equipment problems associated with waste pluggage.
Because of the additional flush water added and the extended down time, it is
believed that porosity calculations for this period are highly unreliable.
Consequently, no porosity calculations will be performed for this time period.
Tank 241-C-102 resumed pumping on May 13, 1995, and operated nearly
continuously until equipment failure on July 15, 1995. The most credible
liquid level data was obtained between May 01, 1995, and June 20, 1995.

Porosity = (Net vol
liquid I
in] * 2,

Ume pumped - supernatant pumped) gal/([Total decrease in
evel - decrease in liquid level due to supernatant pumped
750 (gal/in))

The diptubes are 16 inches higher than the manual tape "zero" reading so 16 Inches were added to the
liquid level reading.

Evaluation performed b : 0 - a
Checked by: vC.y

Date 09/918(;
DateZ9/Ze fI
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 4 of 6)

EVALUATION CALCULATIONS AND COMMENTS: TANK 241-C-102

WASTE POROSITY (continued)

During the second pumping campaign, between 05/01/95 and 06/20/95, 17,668
gallons were pumped from C-102. The interstitial liquid level decreased by
24.9 inches during this period.

Pnet = 17,668 gallons, estimated supernatant pumped = St 0 gallons
Porosity = 17,668 gallons/[(24.9 in) * (2,750 gal/in)] = 6%

DIL, DLR. PLR CALCULATIONS

In Tank 241-C-102, the saltwell screen was reduced in length by 24 inches
because of installation problems, bringing the diptubes 16 inches above the
tank datum. The pumpable liquid remaining volume takes into account the
shortened saltwell screen.

ASSUMPTIONS: The waste above the final Interstitial Liquid
contain pumpable liquid.

Level does not

Adjusted ending liquid level = LLefd = (66.3 + 16.0*) in = 82.3 in

Total waste volume (below interstitial
[(82.3 in)*(2,750 gal/in) + 12,500 gal

liquid level I.L.L.
(dish bottom tank)]

Drainable Interstitial Liquid (DIL) = (Total Waste below I.L.L. -
unpumpable column due to shorter screen - capillary height for sludge
tank) * porosity = (Waste Volume below ILL - 12,500 gal - (16 in)*(2,750
gal)- [(24 in)*(2,750 gal/in)]}*(0.26)

DIL = ((238,825 gal) - 12,500 gal - [(40 in)*(2,750 gal/in)]}*(0.26) 7

30,244 gal

Drainable Liquid Remaining (DLR) = DIL + Remaining Supernatant
Supernatant = 0 kgal; DLR = DIL = 30,244 gal

Pumpable Liquid Remaining (PLR) =, DLR - [(unpUmpable height) * porosity]
= 30,244 - [(18 in)*(2,750 gal/in)*(0.26)] = 17,374 gal - 17.3 kgal

The volume of pumpable liquid remaining in 241-C-102 is estimated as
17.3 kgal.

The diptubes are 16 inches higher than the manual tape "zero" reading so 16 inches were added to theliquid level. reading.

Evaluation performed by:
Checked by:

Date 0911095
Date- zlqiv

= 238,825 gal

l



HNF-SD-RE-TI-178, Rev. 9
Page 137

Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 5 of 6)

Letter of Justification for Declaring 241-C-102 Stabilized

Saltwell pumping of Tank 241-C-102 resumed on September 28, 1994, after a two
year hiatus. This hiatus was the result of a noxious vapor incident in the
BX/BY and C Farms and subsequent administrative reviews of conduct of
operations in the tank farms. A total of 46,700 gallons of liquid waste was
removed from the tank prior to a major equipment failure which halted pumping
on July 15, 1995. This volume pumped includes both the 1991-1992, and the
1994-1995 campaigns. There is approximately 17,300 gallons of pumpable liquid
remaining in the tank.

Repairs required to resume pumping at 241-C-102 would include replacement of
the jetpump lower leg assembly, and the pressure switch. However, it is not
economically practical to replace the failed equipment and remove the
remaining liquid. It is estimated that it would cost $70,000 to replace the
equipment and meet waste disposal costs at 241-C-102. This task was already
performed once at 241-C-102, in May, 1995. The new foot valve replacement
remained functional for approximately 8 weeks before failing, despite higher
pump flow rates (0.75 - 1.4 gpm) and regular flushes with hot water.

The average infiltration flow rate of liquid into the saltwell screen at
241-C-102 decreased to 0.33 gpm or 237 gpd, during the final week of pumping.
At 100% pump efficiency and a constant flow rate of 0.33 gpm, it would take-
over 11 weeks to remove the remaining pumpable liquid from the tank. However,
infiltration rates and consequently flow rates, decrease with time as the
interstitial liquid level drops. The actual estimated time to remove the
remaining pumpable liquid from 241-C-102, based on expected saltwell
infiltration rates, is 22 weeks, not accounting for any major equipment
problems or operational delays. There is a very high probability of foot
valve failure before pumping can be completed at 241-C-102 based on past
experience in this tank.

At low pump flow rates (less than 0.4 gpm), 300 - 400 gallons of flush water
will be added to the waste stream to maintain the 241-C-102 transfer system
operable during each week that pumping would be ongoing. In the last week the
241-C-102 pump operated in the second campaign, a total of 450 gallons of
flush water was required to maintain the transfer system operable. During
that time, a total of 1,400 gallons of tank waste was pumped. If pumping were
restarted, this would result in adding between 6,600 and 8,800 gallons of
flush water to the waste stream to remove the remaining pumpable liquid
(17,300 gallons) from 241-C-102. Given the probability of pluggage in the
foot valve, the required flush water volume may exceed the above estimate by
double, or a third foot valve failure may occur. The required water addition
to the waste stream is not compliant with ALARA principles.

In addition, if t
have be replaced,
approximately 40
requiring personn
increased hazards
approximately 200
jetpump lower leg

he foot valve does fail, the jetpump lower leg assembly would
which requires the pump and pump plate to be lifted'

feet into the air. Tank 241-C-102 is located inside a zone
el to wear fresh-air supplied equipment, which results in
and exposure time to facilitate repairs. Workers received
mrem exposure during the May, 1995 replacement of the
assembly.
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 6 of 6)
Letter of Justification for Declaring 241-C-102 Stabilized (continued)

Another concern in resuming pumping operations at 241-C-102 is the highprobability for pluggage in the main-header transfer line SN-275. The
transfer line is unique in that it runs uphill from the C Farm Valve Pit tothe receiver vessel by approximately 12 feet. In one section alone, the line
raises nearly vertically by 10 feet. This transfer line became obstructed onMarch 28, 1995, and was not successfully cleared until early May, 1995. Awater ram was attached to the main header where it enters the C Farm Valve Pit
to clear the line. The cost to clear this line was over $41,000, involved a46 day delay in pumping operations, added 1,000 gallons of flush water to the
waste stream, and exposed workers to 50 mrem of exposure. Note that the line
became obstructed with two pumps in operation, pumping a combined average of
0.56 gallons of liquid in the 3" pipe. Flow rates from C-102 are expected todecrease below 0.33 gpm within two weeks of resumed pumping. An aggressive
flush schedule will be required to maintain the header unobstructed at lowflow rates, increasing the amount of water added to the receiver vessel. Thistransfer line will be reused for stabilization activities during the pumpingof 241-C-103 which contains an estimated 133,000 gallons of pumpable liquid.

With the line pluggage, ALARA and cost
declared interim stabilized on the basi
mandated by the Tank Farms Interim Stab
WHC-IP-0842, Volume IV, Section 4.1.

This letter of justification concludes
241-C-102 interim stabilized.

Required Signatures:

ef-ortr, Manager Interim Stabilizati

Signature

concerns, it is recommended the tank be
s of major equipment failure as
ilization Evaluation Procedure,

the requirements for declaring Tank

on Project

Date qj

W. E. Ross, ManagCE t Tank Far ansition Project

Signatur % r Date

J. H. Wicks, Di'edto TankFarms Transition Project

Signature < Date 2/

A

p;--~-

_Z' 6s
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Single-Shell Tank Interim Stabilization Evaluation Form

Page 1 of 5

TANK: 241-C-103

(Jet Pumping only) Reason for stopping jet pumping:

[] Meets 0.05 gpm criteria, Date of Shutdown

[x ] Major equipment failure, Date of Shutdown 2/9/03

Tank Waste Surface Level Condition and Comments: See Description on Page 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 03/03/03

[ x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level 80.8 " Method Enraf Date 11/29/02
Final Liquid Level 29.3 " Method Din Tubes Date 7/02/03
Total Net Pumped Volume 113,800 gallons
Capillary Height Used in Calculation 0 inches
Final Solids Volume 72.2 Kqal
Final Average Flow Rate 0.15 pm
Porosity .17
Supernatant Volume Remaining 600 gallons
Drainable Interstitial Liquid 10.2 Kqal
Drainable Liquid Remaining 10.8 Koal
Pumpable Liquid Remaining 5.9 Kqal

[x] Justification letter attached (Interim Stabilization System Engineer) 7G320-03-mJs.005

Disposition of Tank:

[x] Tank Interim Stabilized
[ ] Tank Not Interim Stabilized; Restart Pumping

Evaluation prepared by Retrieval/Closure System Engineer ate -i74\

Closure Projects Engineering Support Process Engineer: 1!z_ __ Date

APPROVED BY:

Manager, Retrieval/Closure System Engineering
U

Manager, Closure Projects System Engineering 4oV

Manager, SST System Engineering K i

Date

Date ? U 3

Date }/i/o
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Single-Shell Tank Interim Stabilization Evaluation Form (continued)

Page 2 of 5
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-C-103

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting
calculations involved in declaring single-shell waste storage tank 241-C-103 interim stabilized.
The criteria to declare 100-series jet-pumped single shell waste storage tanks to be interim
stabilized for interim stabilization are: 1) the tank contains less than 50,000 gallons of drainable
interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of supernatant, and 3) the
measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute. In the event of
major equipment failure, Criteria 3 may be waived with a letter of justification and management
approval. The 100-series tanks are the 500, 750, and 1000 K gallon single-shell tanks (SSTs)
located in the SST farms.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the dip
tube basis method presented in RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume
Estimates for 119 Single-Shell Tanks Declared Stabilized. For dip tube basis calculations, this
method assumes a zero inch height of capillary liquid retention in the solid waste matrix, as the
dip tubes are not in direct contact with the solid waste volume of the tank. See the Calculations
section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure, TFC-
ENG-DESIGN-C-10, Revision A and the technical basis and formatting requirements of Tank
Farm Facility Interim Stabilization Evaluation procedure, HNF-IP-0842, Volume IV, Section 4.1.
When complete, this evaluation will be formally released as part of a direct revision to HNF-SD-
RE-TI-178, Single-Shell Tank Leak Stabilization Record.

TANK DESCRIPTION:

The waste in 241-C-103 is a dry, cracked brown sludge type surface. The surface of the waste
appears to be relatively level and to have more cracking near the tank walls. The Enraf probe is
approximately the same level as the waste level at the saltwell screen. There is a roughly 3 foot
diameter supernatant pool around the saltwell screen. There are also small supernatant pools
around two risers and many small liquid pockets across the center waste surface. Saltwell
pumping yielded 113,800 gallons of net waste from 241-C-103, while using 1,700 gallons of water
for flushes and 2,100 gallons of water for dilution. The Enraf is located 33.25 feet from the tank
center and reads 33.65 inches as of 04/29/03. Currently the Enraf is out-of-service and there is
no liquid observation well (LOW) installed in the tank. Dip tube readings are currently collected
and recorded via work package WS-03-0299. The average dip tube level obtained from data
from 02/24/03 through 7102/03, adjusted for a dip tube offset of 3.00 inches and assuming a zero
inch capillary height, is 29.33 inches. All reported levels are based off the centerline of the tank's
dished bottom. Calculations do not take into account any retained gas within the waste.

Evaluation Prepared by Date // 1 I \o3

Evaluation Checkedtb. Date
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Single-Shell Tank Interim Stabilization Evaluation Form (continued)

Page 3 ofS5
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-C-103

INPUT DATA & ASSUMPTIONS

Final Enraf Reading (04/29/03) = 33.65 inches - 33.7 inches

Average Dip Tube Readings from WS-03-0299 (02/24/03 - 07/02/03) = 26.33 inches - 26.3
inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 3.00 inches

Final Adjusted Dip Tube Level = 26.33 inches + 3.00 inches = 29.33 inches - 29.3 inches

Net Waste Pumped (data through 02/9/03 on \\AP012\DPU) = 113,763 gallons

Initial Liquid Level at Start of Pumping (Enraf - 11/29/03) = 80.80 inches - 80.8 inches

Capillary Height (based on dip tube basis) = 0 inches @

Tank Dished Bottom Volume (Lower 12.0" Height) = 12,500 gallons **

Supernatant Volume (03/03/03 In-Tank Video Estimate) = 500 gallons

Raw Water Added to Tank Since Video = 100 gallons

Unpumpable Liquid Height Constant = 18 inches **

Height of Tank Dish = 12 inches **

Assumed Sludge Porosity = 17% ** #

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons, **

EQUATIONS

D.I.L. = Drainable Interstitial Liquid **
= ({[Final Adjusted Dip Tube Level - Capillary Height - Height of Tank Dish] * 2750 gallons/inch) *

Assumed Sludge Porosity) + (Tank Dish Volume * Assumed Sludge Porosity)

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + Supematant Volume

P.L.R. = Pumpable Liquid Remaining **
= D.L.R. - ([{(Unpumpable Liquid Height Constant- Height of Tank Dish) * 2750 gallons/inch} +

Dish Volume] * Assumed Sludge Porosity)

@ Reference RPP-5556, Revision 0
** Reference HNF-2978, Revision 5
# There is no way to determine orosity during pumping due to insufficient data.

Evaluation Prepared by Date 7//2-( -7 [u k-

Evaluation Checked by Date 2/1L3
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Single-Shell Tank Interim Stabilization Evaluation Form (continued)

Page 4 of 5
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-C-103

RESULTS/CALCULATIONS

DIP TUBE BASIS:

DIL = [(29.3" - 0" - 12") * 2750 gal/in] * 0.17 + (12,500 gallons * 0.17)

= [(47,575 gallons + 12,500 gallons) * 0.17] = 10,213 gallons (10.2 Koal)

DLR = DIL + Supernatant = 10,213 gallons + 600 gallons = 10,813 gallons (10.8 Koal)

PLR = DLR - ([{(18" - 12") * 2750 gallons/inch} + 12,500 gallons] * 0.17)

= 10,813 gallons - [(16,500 gallons + 12,500 gallons) * 0.17]

= 10,813 gallons - 4,930 gallons = 5,883 gallons (5.9 Kaal)

Note: RPP-12324, Interim Stabilization Calculations: Pumpable Liquid Remaining, estimates 4,000 gallons
of waste in "slow draining region" which will drain too slowly to be pumped.

SOLIDS VOLUME:

SOLIDS CALCULATION FIGURE

37.5' Radius Sludge

Upper 33."

12.0"
Dish

Volume (Upper). = Volume of [(33.7 in - 12 in) * 2750 gal/in]

Volume (Upper) = (16.7 in.* 2750 gal/in) = 59,675 gallons

Volume (Dish) = 12,500 gallons

Volume (Tot) gallons = 59,675 + 12,500 = 72,175 gallons = 72.2 Kqal

Evaluation Prepared by Date 1c n) y) jfl

Evaluation Checked by Date
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EVALUATION CALCULATIONS AND COMMENTS: Page 5 of 5

TANK: 241-C-103

FLOW DATA:

The final pump rate is found by data obtained from saltwell pumping procedure TO-220-103 data sheets
from 0130 hours on February 8, 2003, to 1130 hours on February 9, 2003 that show a total of 305 gallons of
waste were pumped over the time period of 2040 minutes (34.0 hours), while the pump ran in BYPASS
mode. Automatic mode was not utilized due to plugging problems associated with the specific gravity dip
tube ieg. These data were taken during the final two days of pumping operations on 241-C-103 prior to
equipment failure on February 9, 2003. Pumping of 241-C-1 03 had been continuous since 0250 hours on
January 28, 2003 for 299 hours of operation. The following equation shows the pumping rate for the final
days of the pump run:

Pump Rate = [305 gallons/2040 minutes] = (0.15 ppm)

The flow rate exceeds the minimum stabilization flow rate of 0.05 gallons per minute. The flow rate of 0.15
gallons per minute will be used in the letter of justification for major equipment failure to calculate expected
pumping durations and water usage if pumping of 241-C-103 is restarted.

OPEN ITEMS:

None.

REFERENCES:

HNF-IP-0842, Volume IV, Section 4.1, Tank Farm Facility Interim Stabilization Evaluation

HNF-SD-RE-TI-178, Rev. 8, Single-Shell Tank Leak Stabilization Record

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks

RPP-1 2324, Rev. 0, Interim Stabilization Calculations: Pumpable Liquid Remaining

RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell Tanks
Declared Stabilized

TFC-ENG-DESIGN-C-10, Rev. A, Engineering Calculations

TO-220-103, Rev. A-4, Perform 241-C-103 Saltwell Pumping

WS-03-0299, 241-G Weight Factor and Specific Gravity Readings

CONCLUSIONS/RECOMMENDATIONS:

241-C-1 03 has met the applicable criteria for declaration of interim stabilization based on major equipment
failure. See Page 1 for a summary and final tank disposition and approvals, and letter 7G320-03-MJS.005
"Justification for declaring 241-C-103 interim stabilized, due to major equipment failure."

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information may be
found in the tank history file maintained by Interim Stabilization Engineering in accordance with the
requirements in HNF-IP-0842, Vol. 4 Section 4.1, paragraph 3.4.1.

Evaluation Prepared by

Evaluation Checked by.

Date "7//Z/,? '" c1 (i 0\3

Date

-
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INERFC M2MHILL
INTEROFFICE ME<MO Hanford Group, Inc.

From: Retrieval/Closure System Engineering 7G320-03-mjs.005
Phone: 373-2408 S7-24
Date: July 14, 2003
Subject: JUSTIFICATION FOR DECLARING 241-C-103 INTERIM STABILIZED,

DUE TO MAJOR EQUIPMENT FAILURE

To: T. L. Hissong S7-83

Copies: W. B..Barton R2-11 D. C. Lowe R2-58
R. J. Cash S7-90 D. J. Saueressig S7-20
J. M. Conner S5-13 M. J. Sutey S7-24
K. C. Dorwick S7-83 S. L. Swaney S7-24
R. A. Flores S7-20 W. T. Thompson S7-70
T. M. Homer S7-13 R. P. Tucker S7-20
M. J. Holms S7-24 D. T. Vladimiroff S7-20
K. J. Hull T4-08 MJS/LB
M. R. Koch S7-83

Saltwell pumping of Tank 241-C-103 began on November 29, 2002, and continued until
February 9, 2003, when the saltwell jet pump shut down automatically due to an alarm from the
pump pit leak detector. Subsequent investigation found that the JR-I valve, near the bottom of
the pump pit, had failed resulting in a spray leak of waste inside the pit containment. A total of
113,800 gallons of liquid waste was transferred to 241-AN-106 before the failure occurred.
Waste volume calculations show 10,200 gallons of drainable interstitial liquid remaining in the
tank, of which 5,900 gallons is estimated to be pumpable. Video observation reveals there is
approximately 500 gallons of supernatant liquid remaining and an equipment flush after the
video was taken added another 100 gallons. Tank Farm Facility Interim Stabilization
Evaluation, HNF-IP-0482, Volume IV, Section 4.1 requires ajet pumped waste tank to contain
less than 50,000 gallons of drainable interstitial liquid, less than 5,000 gallons of supernatant
liquid, and achieve a maximum pump out or in-flow rate of 0.05 gallons per minute for interim
stabilization. However, a single-shell waste tank can be declared interim stabilized by major
equipment failure by meeting the drainable interstitial liquid and supernatant quantities, but
without meeting the 0.05 gpm criteria. Tank 241-C-103 meets the criteria for interim
stabilization due to major equipment failure.

The hydraulic properties and pumping history of waste tanks in C-Farm are similar and indicate
that achieving zero puipable liquid in 241-C-103 is not likely. A quantitative assessment of
predicted pumpable liquid remaining was performed per RPP-12324 "Interim Stabilization
Calculations: Pumpable Liquid Remaining". Table 3-3 of this document specifies the predicted
quantity of pumpable liquid that will remain once the stabilization criteria have been fulfilled.
The predicted pumpable liquid remaining for 241-C-103 is 4,000 gallons. If the 241-C-103
saltwdll pump was rcplaced and restarted, the r maining pumpable volume of the tank will be the
difTerence between 5,900 gallons and 4,000 gallons. Therefore, the remaining pumpable volume
of 1,900 gallons will be assumed for the following calculations in this evaluation.
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T, L. Hissong, et aL 7G320-03-rmjs.005
Page 2
Jly 14, 2003

Ifrepairs at 241-C-103 were completed, the time to pump the remaining liquid from the tank is
dependent upon the flow rates of the liquid wastes into the saltwell screen. The current flow rate
ofliquid into the sdtwell screen at 241-C-103 is calculated at 0.14 gpm, or202 gallons pet day
(gpd). By observation, the flow rate of liquid into the saltwell screen will decrease and approach
0.5 gpm (72 gpd) as the interstitial liquid level drops. Therefore, to determine the estimated
tine to pump 241-C-103, an average rate of 0.095 gpm (137 gpd) at 50% operating efficiency is
assumed. Using this rate and efficiency, the time to remove the remaining pumpable liquid of
1,900 gallons from tank 241-C-103 is approximately 4 weeks.

Over this 4-week period, numerous system and transfer line flushes would be required to prevent
the typical plugging seen with saltwell transfer systems. The transfer line hold up volume of 117
gallons necessitates frequent flushes. For example, from February 3, 2003, to February 9, 2003,
a total of 225 gallons of flush water were required to maintain the transfer system operable.
During this time a total of 1,300 gallons of waste was pumped. No dilution is currently required
tooperate the 241-C- [03 saltwell system. If pumping was restarted and similar flush volumes
were required for operability, an additional 900 gallons would be added to the waste stream to
renove the estimated 1,900 gallons of liquid from 241-C-103.

To facilitate the replacement of the failed jet pump, the pump pit cover plate at 241-C-103 would
have to be removed and workers would be required to work over the open pit. Before the JR-I
valve could be repaired, extensive preparation of the pump pit is required to minimize the spread
of contamination. An analysis of the task was prepared by the Radiological Control planner.
This evaluation details the level of radiation exposure for each member of the field crew
performing the job. The work to prepare the pump pit and repair the JR-i valve would result in a
dose exposure estimated to be 610 mrem for the job. One member of the team, the pipe fitter,
will be subjected to nearly two thirds of the estimated dose exposure (388 mrem/job) for this job.

Costs for repair and continued operation of 241-C -103 are based on Single-Shell Tank Interim
Stabilization, Revision 3 Working Schedule Baseline. It is estimated that it would cost $79,000
to repair the leaking valve and meet waste disposal costs at 241-C-103. If repairs were made and
pumping was restarted, the project expenses to calibrate and maintain the current equipment at
241-C-103 for the projected 4-week pumping schedule is estimated to cost $27,500. The total
project cost for restart and continued operation is $106,500.
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T. L. Hissong, et al. 7G320-03-rnjs.005
Page 3
fiuly 14, 2003

Eased upon these evalua'ions ofALARA principles, remaining pumpable liquid, generation of
excess wastes, and cost concerns, it is recommended that Tank 241-C-103 be declared interim
s tabilized on the basis of major equipment failure as defined by Tank Fann Facility Interim
S'tntilization Evaluation procedure, HNF-IP-0842, Volume IV, Section 4.1.

If you have any questions, please call me on 373-2408, or Mr. Stephen L. Swaney on 373-3472.

Michael J. Sutey, Manager
Rerieval/Closure System Engineering
CII2M HILL Hanford Group, Inc.

SLS/lsc

CONCURRENCE:

I /j /;A' Date 7 yI'- 6-3
M. R. Koch, Director,
Retrieval/Closure Engineering
CH2M HILL Hanford Group, Inc.
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Page 1 of 2

STABILIZATION EVALUATION
NON-JET PUMPED TANKS

TANK: 241-C-104

EVALUATION (see continuation page for calculations and additional comments):

X ] Photograph review completed - Date of most recent photographs: 4-14-88

[ X 3 Tank history review completed

[ X ] Tank temperature profile review completed

Surface Description: 1988 photos indicate dry sludge-dark, dry cracked
clay like surface with no apparent supernatant. 1983 photos indicate a -
small liquid puddle under the photography riser and 1988 photos show the
area dry. Date 9-22-89
Solids Level 102.7 bate 9-19-89 Method FIC/Photographs
Liquid Level -- Date_-- Method_--

Solids Volume 294,925

Estimated Drainable Liquid Remaining Volume 10,912 gallon
Average Maximum Tank Temperature, past 6 months 87*F

Estimated Supernatant Volume 0
[A ] Cost/Benefit Analysis attached

Evaluation Performed by_? Date J Checked byh4/4-ate

DISPOSITION OF TANK:

[XJ Tank Interim Stabilized at 10,912. gallons of drainable liquid remaining

[ ] Tank not Interim Stabilized; stabilization activities resumed

APPROVED BY:

Manager, Single-Shell Tanks Date 4_2_ _

Manager, Tank Farm Programs _Date_

Manager, Tank Farms Date

DISTRIBUTION: SST Tank File, Tank Farm Surveillance Analysis & Support,
Defense Waste Safety Section, Approval Signatures
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Page 2 of 2

TANK: 241-C-104

EVALUATION CALCULATIONS AND COMMENTS:

Tank 241-C-104 will be stabilized based on the core sample data taken during
April 1986 and on photographs taken on April 14, 1988.

Documents SD-RE-TI-101 and WHC-CM-5-7 section 1.11 allows the use of core sample
data to determine the remaining drainable interstitial liquid in the tank. A
core sample was obtained during April 1986 and the results were published in
document SD-RE-TI-199. The liquid content data of each core segment was taken
from this document and the tank liquid volume was calculated. The results show
little or no drainable liquid in the upper 82 inches of the tank and 1,935 gallons,
representing a 3.7% porosity, in the lower 19 inch segment. For a conservative
estimate in this evaluation, the 3.7% was assumed throughout the tank. Using
this porosity gives a current estimate of potentially drainable liquid in the
tank at 10,912 gallons. Normally the bottom 12 inches of the waste is assumed to
be non drainable per SD-RE-TI-101 and WHC-CM-5-7, but due to the nature of core
sampling, no allowance will be made for capillary action in the stabilization
evaluation.

Comparison of in-tank photographs taken in tank 241-C-104 on November 11, 1983
and April 14, 1988, indicate the surface of the waste material has dried. The
waste surface in 1983 was a wet muddy appearing material with isolated puddles of
liquid. Since that time, the surface has become dry and cracked (4/88 photos).
Photos taken in 1983 indicate the tank had about a 75% solid surface at 102.7
inches. The 1988 photos show considerable drying. The 102.7 inch reading carriedin the waste status summary was used to conservatively determine total waste
volume in this evaluation.

The WHC-CM-5-7 guideline states that photos under three months old must be used.
Photos used in this evaluation are 17 months old and their use is justified based
on a review of level monitoring data indicating that no liquid intrusions have
occurred in the last 17 months. For this reason, the three month guideline will
be waived.

Total Waste = (Solids Level) (2750) 4 12,500 (dished bottom)
= (102.7 in) (2750 gal/in) + 12,500 gallons

294,925 gallons

Solids Volume - Total Waste - Supernatant Volume
- 294,925 - 0 294,925 gallons

Drainable Interstitial Liquid (DIL) - (Total Waste) (3.7% porosity)
- 10,912 gallons

Note: A capillary height of 12" is
waived in this calculation.

Drainable Liuid Remaining = DIL + Supernatant
= 10,912 + 0
- 10,912 gallons

Calculations made by £/CC 2 . Date 9 e

Checked by DateDat
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Single Shell Tank Interim Stabilization Evaluation Form

21 .-C-0 SI A~r:
Page I of I

Reason Jet Putrrping Halted:

I
I

Me-ets 0.05 opr criteria, Date cf Sh Ltd:wn tJIA
Major equiprnent failure, Date of Shutd-wn tiA

surface Condition & Corrnen:s: THE. UTE Sdr-AC. UI4. 13 Li4AT C't-4. z'J (.'c- ArFvt'-s FL.r-

a, UP i ,. f F%,&I ft'YV S zut. .:'P Saos Ss..'"S A 8%.WNUL L'J-c

Poo ALt(.r-r-J( OdE jCt4 Ott-P. ML r;c. 15i I Cz.jTmCr riXA A SoLO-S .JSTE SurrACG,

Evaluation: (See contirrtation page for calculations and additional cweroents>

Photograph review ccmpleted - Date of most recent photoraph
Tank history review coopleted. [XI
Tank temperature profile reviews cepleted. [X)
Starting Liquid level 48.0 i Method FIC
Final liquid level 44.o , Method Ftc. Date

(All exc. Aux)
(Jet) -

(Jet)
(Jet)

exc. AUx)
exc. Aux)
exc. Aux)
& Aux)

Total Net Ptrped Volume 4o Li'u-o Pr-'o. 1-00,0

Capillary Height Used in Calculation 24
Final Solids Volurre i13. 5 kjl
Final Average Ftowrate N/ .
Calculated Porosity 51  rea pest e :'JTS oF
Supernatant 2.o k l
Drainable Interstitial Liouid 29.5 k;'.
Drainable Liquid Refraining 31.5 keae
Purable Liquid Retr.aining 9.2. k A
[ C Justification letter attached

Utoc-o oek'n(95

Date aS loq 193
= 11.3s

u"c.-Ie 0241, 'OL =2 5cc6,,' 4.1.

Disoosition of Tank:

I
1 3

Evalu

Tank Interim Stabilized
Tank Not Interim Stabilized; Restart PuTcing

ation Perforre-d by: a. e4-
ULJ

Checked Jy:

APPROVED BY:

Tean Lead, Stabilization Engineer V
Manager, Interim Stabilization Engineering
kanager, East or lest Tank Farm Transition Project . A K //2

Date _ _ _ _ _ _

Date /0/J3/hs

Date 10j~ollj.

Date
Date V. e/Zz. F r
Date /o/_7 /t ~9

Distribution: TRS Uuclear Safety, Surveillance Engineering, Systems Engineering, Single Shell Tank
History File, IPA integration Control, Approving Managers, Evaluation Performer, Team Lea:
and checker signatures.

C
[

(Jet)

(All
(Alt.
(Alt
(Jet

.
l/C do S.
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 2 of 2)

EVALUATION CALCULATIONS AND COMMENTS:

SURFACE LEVEL DATA:

TANK 241-C-105

(05/93 - 10/95)

Net volume evaporated from 241-C-105 between 05/93 to 10/95 = 12.000 gal

Starting Surface Lev
Ending Surface Level
Decrease in Surface

Final Solids Volume = (44.0)
12,500 gal = 131.5 kqal

el 05/07/93 (FIC) = LLstart = 48.0
(FIC) 10/23/95 = LL,.d 44.0 in

Level = LLdetta = (LLstart - LLe)

in

= 4;0 in

in * (2,750) gal/in - 2,000 gal supernatant

No jetpumping has occurred in 241-C-105, nor does interstitial liquid leveldata exist for this tank. There are no diptubes or LOWs installed in thetank. The drainable and pumpable liquid remaining estimates will be basedconservatively on a waste porosity of 45%, per the requirements of
WHC-IP-0842, Volume IV, Section 4.1, Paragraph 5.2.

DIL, DLR. PLR CALCULATIONS

Total
(131,

waste volume =
225 + 2,000) gal

Drainable Interstitial Liquid
for sludge tank - supernatant
((24 in)*(2,750 gal/in)] - 2,

DIL = (133,500 gal) [ ((24 i
= (133,500 - 68,000) * (0.45)
= 29.5 kgal

Final Solids Volume + supernatant -
= 133,5 kgal

(DIL) = (Total Waste - capillary height
) * porosity = (Liquid Waste Volume -
000 gal)*(0.45)

n) * (2,750
(65,500)

Drainable Liquid Remaining (DLR) = DIL +

Supernatant =

gal/in)]
* (0.45)

- 2,000 gal} * (0.45)
= 29,475 gal =

Remaining Supernatant

2 kgal

DLR = DIL + 2,000 gal = 31,475 gal = 31.5 kgal

Pumpable Liquid Remaining (PLR) = DLR - [(unpumpable height)
- 31,475 gal - [(18 in)*(2,750 gal/in)*(0.45)] = 9,200 gal =
The volume of
9.2 kgal.

* porosity]
9.2 kgal

pumpable liquid remaining in 241-C-105 is estimated as

Evaluation performed by: -
Check ed by:_ Date /0/I4 fr-

Date /of/i7-9

+
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Single Shell Tank Interim Stabilization Evaluation Form

241 -C-- Io7- Page I_ of 7
Peason Jet PLtnpIng Halted:

I I Me-ets 0.05 sgp criteria, Date cl Shundzwn'
)) Major equipr-ent failure, Date of Shutd7,ni-7/:1-/ 59

Surface Codition & Carrnts: PhbTh/V1EO NoT ALA LC.. SEE 'hE ATlClk* LECTTER.

Evaluation: (Se-e Contination page for calculations a additionat ccmr'ents)

Photograph review cccpleted - Date of ecst recent photoraphS ATpA Lf
Tank history review ccwpleied. [YI
Tank temperature profile rev? ews cctpleted. [XI(Jet) Starting LiqAid Level 105.? IN Method FIC Date 11119191
Final liqud level (it' It' Method OtPW6ES Date 08/

(All exc. Aux) Total Net Ptrped Volrtr 40 B kyo
(Jet) Capillary Height Used in Calculatiaj, 4 I

Final Solids Volure Z37 kyc.l
(Jet) Final Average Flowrate 0.11 jI
(Jet) Calculated Porosity 18. ( qe

Supernatant kyJ
(All exc. Aux) Drainable Interstitial tiqjid 4(-All exc. Ax) Drainable liquid Remraininp k _ _

(All exc. Arx) PLrrpable Liquid Remaininq
(Jet & Ar4) [) JL-stification letter attached

Disposition of Tank:

[)I Tank Interim stabilized
I3 Tank Not Interim Stabilized; Restart PutrTing

Evaluation Perfor.,-d by:

Checked jy k/6 -
APPROVED BY:

Date 0 .8!8 pr
Date 1MV

Team lead, Stabilization ErrineerU 7  f r -A . A4
ianager, Interim Stabilizatio En ie e rn" Date. d q

nr' ne nr Date 'lManager, East or West Tank Farm Transition Proe DA

Distribution: TLfRS Rucleir Safety, Surveillance Engineering, Systes neerin, Single Shell Tank
istory File, TPA Integration Control, Approving Managers Eatuation Performer, Team Lea:

and Checker signatures.

I AWC:
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 2 of 7)
EVALUATION CALCULATIONS AND COMMENTS: TANK 241-C-107

PUMPING DATA: Campaign I (11/19/91 - 01/28/92)

Net volume pumped from 11/91 to 01/92 = 16,214 gal
Starting Surface Level 11/19/91 (FIC) = LL = 105.2 inEnding Liquid Level (FIC) 01/31/92 = LLn = 5.4 inDecrease in Surface Level = LLdelta (LLstart - LLend) = 9.8 in
Note that the above surface levels were based on FIC readings taken inCampaign I, before and after pumping. These readings do not provide adequatedata for determination of the interstitial liquid levels (ILL) correspondingwith the volume of liquid pumped. Without sufficient data, the ILL, waste
porosity, and the estimated liquid remaining in the tank can not be estimated.
The final interstitial liquid level, waste porosity, and the estimated liquidremaining in the tank will be determined based on data collected during thesecond pumping campaign.

PUMPING DATA/CALCULATIONS Campaign II (09/28/94 - 07/28/195)

Net volume pumped from 09/94 to 07/95 = P = 24,600 galEstimated supernatant pumped = Stotat = 2.6b gal

Waste Surface level beginning of pumping 09/29/94 SFIC) = 93.3 inWaste Surface level after pumping 08/08/95 (ENRAF) = 86.3 inDecrease in Waste Surface Level = 7.0 in

Final Solids Volume = (86.3) in * (2,750) gal/in + 12,500 gal = 249,825 gal
Interstitial liquid level 09/26/94 (Diptubes)

Weight Factor = 118.0 in Specific Gravitystart = 1.18WF/SpG = 100.In
Adjusted* liquid level = LL = (100.0 - 8.0) in = 92.0 in

Interstitial liquid level 08/22/95 (Diptubes)

Weight Factore = 89.4 in Specific Gravityn = 1.18WF/SpG = 75.7 in
Adjusted* ending liquid lvel LLend (75.7 - 8.0) in = 67.7 in

Decrease in Interstitial Liquid Level = LLdetta = (LLstart - LLend) 24.3 in
sThe ENRAF surface Level reading is assumed to represent the average depth of the waste across thesurface. This number, and the final solids voluie will be readjusted, if necessary, when an in-tank videois taken.
** The diptubes are 8 inches deeper than the manual tape or ENRAF "zero" reading so 8 inches was subtractedfrom the liquid level reading.

Evaluation performed by: Date 0129/
Checked by: W/e Date 4?i9/
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 3 of 7)

EVALUATION CALCULATIONS AND COMMENTS: TANK 241-C-107

WASTE POROSITY

Liquid level data and volumes pumped during the second campaign will be used
for determining the waste porosity.

Porosity = (Net volume pumped - supernatant pumped) gal/((Total decrease in
liquid level - decrease in liquid level due to supernatant pumped
in] * 2,750 (gal/in))

Between 09/28/94 and 02/20/95,
volume pumped, approximately 2,
liquid level decreased by 14.3

8,535 gallons were pumped from
000 gallons were supernatant.
inches during this period.

C-107. Of the
The interstitial

PFI = 8,535 gallons
EsTimated supernatant pumped = S = 2,000 gallons
Porosity, = 6,535 gallons/[(14.3 in) * (2,750 gal/in)] = 0.166 = 16.6%

While jetpumping continued into March, 1995, repeated flushes were required as
the transfer line became plugged. By late March, 1995, the main header was
completely obstructed, allowing no pumping to occur during the month of April.
Consequently, no porosity calculations will be performed for the March-April
timeframe. Pumping resumed in May, 1995, after the line was cleared.

Between 05/08/94 and 07/07/95, 6,727 gallons were pumped from C-107. The
interstitial liquid level decreased by 13.5 inches during this period.

P2 = 6,727 gallons
EsTimated supernatant pumped = Si = 0 gallons
Porosity2 = 6,727 gallons/[(13.5 in) * (2,750 gal /in)] = 0.181 = 18.1%

To remain conservative, a porosity of 18.1% will be used in estimates of
drainable and pumpable remaining liquid, instead of the 16.6%.

Evaluation performed by: Date 08 2.9f P
Date t/ At/

Checked by: CC 9

)~ C
Checked by :
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Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 4 of 7)

EVALUATION CALCULATIONS AND COMMENTS: TANK 241-C-107

PLR CALCULATIONS

ASSUMPTIONS: The waste above the final
contain pumpable liquid.

Interstitial Liquid Level

Total
[(67.

waste volume (below
7 in)*(2,750 gal/in)

Drainable
capillary

interstitial
+ 12,500 gal

Interstitial Liquid (DIL) =
height for sludge tank) * po

= (Liquid Waste Volume -

DIL = ((198,847 gal)
= (198,847 - 66,000)
24 kgal

liquid level I.L.L.) =
(dish bottom tank)] = 198,847

(Total Waste below I.L.L. -
rosity.
[(24 in)*(2,750 gal/in)])*(O.

- [(24 in) * (2,750 gal/in)]} *
* (0.181) = (132,847) * (0.181)

gal

181)
(0.181) =
= 24,045 gal

Drainable Liquid Remaining (DLR) = DIL + Remaining Supernatant
Supernatant = 0 kgal (Assumed volume)

DLR = DIL = 24,045 gal - 24 kgal

Pumpable Liquid Remaining
= 24,045 -

15 kgal

(PLR) = OLR -
(18 in)*(2,750

[(unpumpable height)
gal/in)*(0.181)] =

* porosity]
15,085 gal =

The volume of pumpable liquid
15,085 gallons or 15 kgal.

remaining in 241-C-107 is estimated as

Evaluation performed by:

Checked by: tiC.

Date 08/.2.9/ylr

Date ft d/q9

Figure 2.

DIL, DLR.

does not

181)
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 5 of 7)

Letter of Justification for DeclarinQ 241-C-107 Stabilized

Saltwell pumping of Tank 241-C-107 resumed on September 28, 1994, after a two
year hiatus. A total of 40,800 gallons of liquid waste was removed from the
tank prior to a major equipment failure which halted pumping on July 28, 1995.
There is approximately 15,000 gallons of pumpable liquid remaining in the
tank.

Repairs required to resume pumping at 241-C-107 would include replacement of
the pump and pressure switch, the jetpump jumper (DOV & JR-2 valve), the
jetpump lower leg assembly, and the installation of a hydrogen gas monitoring
system. It is not economically practical to replace the failed equipment to
remove the remaining liquid. It is estimated that it would cost $300,000 toreplace the equipment, install a hydrogen gas monitoring system and meet waste
disposal costs at 241-C-107. Operating expenses to remove the remaining
liquid would also cost an additional $100,000.

In addition, replacing the jetpump lower leg assembly requires the pump and
pump plate to be lifted approximately 40 feet into the air. In May, 1995, the
lower leg assembly was replaced at 241-C-102. Those repairs resulted in
approximately 200 mrem exposure to workers. The 241-C-107 and 241-C-102 pump
pits provide nearly equivalent dose rate exposures. However, the repairs t241-C-107 are far more extensive in nature, and will consequently require more
time to complete, increasing the dose exposures to workers. This is not
compliant to ALARA principals.

Even if repairs at 241-C-107 were completed, the time to pump the remaining
liquid from the tank is still dependent upon the infiltration rates of the
liquid waste into the saltwell screen. The average infiltration flow rate ofliquid into the saltwell screen at 241-C-107 was 0.13 gpm, or 187 gpd. At100% pump efficiency and a constant flow rate of 0.13 gpm, it would take over12 weeks to remove the remaining pumpable liquid from the tank. However,infiltration rates and consequently flow rates, decrease with time as theinterstitial liquid level drops. The actual estimated time to remove theremaining pumpable liquid from 241-C-107, based on expected saltwell
infiltration rates, is 25 weeks, not accounting for any major equipment
problems or operational delays. Pump repairs would not begin until after thehydrogen monitoring system were already installed, since allowing newequipment to remain idle in the saltwell screen greatly increases theprobability for pluggage in the footvalve, and the need for future repairs.

Note also that at low pump flow rates (less than 0.2 gpm), for each week ofrun time, 350 - 700 gallons of flush water will be added to the waste streamto maintain the 241-C-107 transfer system operable. In the last week the241-C-107 pump operated, a total of 715 gallons of flush water was required tomaintain the transfer system operable. This would result in adding between8,800 and 17,500 gallons of flush water to the waste stream to remove theremaining pumpable liquid (15,000 gallons) from 241-C-107. The required wateraddition to the waste stream is not compliant to ALARA principles.
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 6 of 7)

Letter of Justification for Declaring 241-C-107 Stabilized (continued)

Stabilization of 241-C-107 Pending In-Tank Video

Tank 241-C-107 was added as a potential hydrogen tank to Appendix B of
OSD-T-151-00030, "Operating Specifications For Watch List Tanks," in July,
1995. Currently, there are no video camera/light systems available at Hanford
that are approved for performing in-tank videos of hydrogen and potential
hydrogen tanks. Further, there are no photos or videos of the 241-C-107 tank
waste surface in existence. WHC is attempting to construct a video camera
that will meet all the requirements of a Class I, Division I, Group B system.
The estimated date of completion of the camera is mid-October, 1995. While it
is preferable to obtain an in-tank video prior to stabilizing the tank,
sufficient data exists to show that the volume of remaining supernatant is
less than 5,000 gallons.

For every 2,750 gallons of supernatant transferred, the surface level in Tank
241-C-107 decreases by one inch. If the surface level decreases by less than
one inch for every 2,750 gallons transferred from a waste tank, then the
supernatant has been effectively removed.

The waste surface level at 241-C-107 has been monitored throughout the pumping
campaign. Pumping data indicates that the surface level rate of decrease from
January, 1995, through July, 1995, was less than one inch for every 2,750
gallons pumped. For example, during January, 1995, approximately 3,000
gallons were pumped from 241-C-107. The surface level decreased by only 0.7
inches, characteristic of waste settlement after pumping interstitial liquid
from a waste tank.

While it is possible that small pools of supernatant may still exist on the
waste surface, isolated from the saltwell screen, pumping and surface level
data provide adequate evidence that Tank 241-C-107 contains less than 5,000'
gallons of supernatant. For this evaluation, 0 gallons of supernatant will be
assumed.

WHC intends to perform an in-tank video of 241-C-107 once an approved
camera/video system is available, and will provide updates to the Waste Status
Summary Report and Interim Stabilization Evaluation, when additional
information is obtained from the video.
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks (Sheet 7 of 7)

Letter of Justification for Declaring 241-C-107 Stabilized

Stabilization of 241-C-107 Pending In-Tank Video (continued)

The tank currently meets the established criteria, except for the in-tank
video requirement, for declaring single-shell tanks interim stabilized as
mandated by the Tank Farms Interim Stabili-zation Evaluation Procedure,
WHC-IP-0842, Volume IV, Section 4.1.

This letter of justification concludes the requirements for declaring Tank
241-C-107 interim stabilized.

Required Signatures:

J. G. Burton, Manager Interim Stabilization Project

Signature Date # // '

J.-H. Wicks, Manager t Tank Farm nsition Project

Signatur Date e

J. L. Lee, Director Tank Farms Transition Project

Signature Date.A-

!0

/4-1s'
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: in-

Evaluation (see Continuation Page for calculations and additional comments):

Photograph review completed - Date of most recent photographs 12-5-1974

WX Tank history review completed

WX Tank temperature profile review completed
Solids and liquid measurements and visual inspectionSurface Description: indicate the surface is solids. Available photographs

were taken before the tank was removed from service. Recent attempts to take
photographs have been unsuccessful because of haze. the tank was saltwell
pumped, and the surface level has not changed since then.

uare 2-24-84

Solids Level 19.5" Date 8-3-1979 Method solids weight

Liquid Level . 19.5"1 Date 2-21-1984 . Method manual tape

Solids Volume 56,000 dal

Estimated Drainable Liquid Volume 0

Average Maximum Tank Temperature, past 6 months 830F

Estimated Supernatant Volume 0

Cost/Benefit Analysis attached

Evaluation Performed byl-'l Checked by Date i./ Y

Disposition of Tank:

Tank Interim Stabilized at 0 gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPC Date 2 r k
Manager, TFS&O Date .--- _

Program Manager Date -

DISTRIBUTION: TF&EPC Tank File, Tank Farm Surveillance Analysis,
Approval Signatures
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments

TANK: I 5-C
50 1 5d6 nAd ii i/ >ieASre h/ U 5/ ids / A~~i,

'rer- /0,1i1i4/ =.=a

1,.' rx 2 7 50 r/>. !5O
)at6 40 a0p

Dp-Ahnak/e 7 n te rP,7i/

FRr s ba/je, e- //Cr

Joke . /25

L1 /fi= /= / S1/k - . 4 ///ry t/9Ahfl7Sca4

x Pore siA

O L : (&4,0oe-2Yx2?Go ) x&./ze =-CO

y/gpr,,/4n1= ±-0

4-[A Ae s krlug e were 10 at+ /|te
of 12 ''+nmw re r/ 2

(c /o //t
,/ a9)

Ceer
~loal D ;? In h A 1 L |

T A ; k r beew thce

ninfti,/ -- b-/i2
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3c00
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Ih e 5ar A i1, 5 s, /.

s0&et leee/1- 1'."

IA1'e

Li j VL/ leted 1!'5"

Sels V0111/t e

|9 ed4> 14 /Y le h / 'cX

-(Ole/ DrainRl/t u e/= DbL +e

PTL<'6 A/ 0 - 17 2y ?90)xAW= 4 5,
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4,64+
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 109 C

Evaluation (see Continuation Page for calculations and additional comments):

li Photograph review completed - Date of most recent photographs 1/30/76

Tank history review completed

Wx Tank temperature profile review completed

Surface Description: 1976 photos show a liquid surface. 1974 photos show

cloudy liquid with oil. No solids around edge. More recent photos have

been too hazy even though a portable exhauster was&aTd. 1976 and 1974

Solids Level 18.0" Date 12/31/75 Method manual tape

Liquid Level 19.5" Date 10/31/83 Method manual tape

Solids Volume 62,000 gal

Estimated Drainable Liquid Volume 4100 gal.

Average Maximum Tank Temperature, past 6 months 860F

Estimated Supernatant Volume 4100 gal.

Cost/Benefit Analysis attached

Evaluation Performed by N BellDatell/15/83Checked by TDK Date 11/16/83

Disposition of Tank:

Tank Interim Stabilized at 4100 gallons of drainable liquid

EL Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPC R. Van Meter Date 11/16/83

Manager, TFS&O Date //-V2-fdf

Program Manager Date /-z'-y- $

DISTRIBUTION: TF&EPC Tank File, Tank Farm Surveillance Analysis,
Approval Signatures
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INTERIM STABILIZATION EVALUATION - Noi-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments Calculations made by

TANK: 109 C Checked by

The liquid level has been stable since 1981 at 19.5".

The solids level was measured at 18". The only central
riser has a saltwell screen installed and is weather-
covered, so current solids level measurements are
not possible.

Supernatant Liquid = (19.5" - 18") x 2750 gal./in.
= 4125 gal.

Solids Volume = 18" x 2750 gal./in. + 12,500 = 62,000 gal.

Drainable Interstitiat Liquid (DIL) =
(Solids - Capillary Height x 2750 gal./in.) x Porosity
For sludge, capillary height is estimated to be 24"
and porosity = 0.125.
DIL = 0 by definition
For the worst case (assuming sludge acts like salt-
cake which has a capillary height of 12" and a porosity
of 0.45),
DIL = (62,000 - 12 x 2750) x 0.45 = 13,050 gal.
This value is below the criterion for jet pumping.

Drainable Liquid Volume = DIL + Supernate = 4125 gal.

r



HNF-SD-RE-TI-178, Rev. 9
Page 162

Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks
(Sheet I of5)

T.AK: 241-C-110
I 5

Page of
Reason Jet Pumping Halted:

1.
MI. [I)

Me.' 0.05 -1m cditeria, Date of Shurdonn 05/.7/.95
Major ±qurpment failure, Date of Shutdeun __

Surface Coodition & Commvats:
VIOo ~TAkCN OtJ 05.19. NORMERJ HALF Of F S suFlfcc 1S MY A41 COACkgO.

WASTE F% PLAS MoLT AT -E T-m& C&ViK, p W. A 3 ;CoT DIAMCWA.PooL SU UVns -tE 5WTWELL SCaEEP AT TIW-T KY, C tmtt THE .5cwvhtAt., -ALF cr
11W t ArSit & LftL . (OF M- AREA ._4 aU-RED F SULLA hA 4

Evaluation: (Set condnuadon page for caulations and addidonal comments)
Photograph review compieted - Date of most t:n phorograp:( VIosj) os/3L
Tank luisory reiew completed [

Tank ;emnperatre protle ryje-ts complted.
Star-'Jng li cuid Ic (a - - - A : / 9Final liquid level (alter equilibradcn) S.o. ' - ejoa 7
Total Net Jet Pump ;ojucdon 15, Soo
Capillarv Height Used in Calculadon- -24 n
Final Averaue Neo'-te . 03 c\prn
Cajculated Forcsi-; 27
Supernatant __90o ci
Drainable lnterrdr]a] Liwd_2
Dralnable Liquld Rem-aining .. a
?urnpable Liquid RemnInn o

Dispositiou of Tank:

(V Tank interim Stabilized
(1 Tank not Interim Stay iltd Pje p ni~ Reswped

Evaluation Performed by:

Checedad by: _/___

.PPRO VED BY:

Team LWd, Stabilization Engineering _/CManager, Tank Stabilizrdon e: Enine rinpor
Manager, SST Stabiition Provam -

Manaser, Tank Farm Op rationsa
rJ .

Date

D2;e _'_

Date 7
Dale

Distribution: Nuc!ear faciirv Safery. ShifPSun-eilancc EnOincerino. SyStems Ennnin

E'ajuaticn ?:for;mecr, and Chcz-er SiZ%'ALrcs
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks-
(Sheet 2 of 5)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-C-110

BACKGROUND

Initial saltwell pumping of Tank 241-C-110 began in November, 1991, and was
susperided in January, 1992. Pumping resumed at Tank 241-C-110 on September
28, 1994, and ended on May 27, 1995, after pumping flow rates dropped below
0.05 gpm. For the purposes of interim stabilization, this analysis will be
divided into two pumping campaigns. The waste porosity and the estimates of
liquid remaining in the tank shall be based on the most current pumping data
(Campaign II).

Total
campai

net volume of liquid waste pumped from Tank 241-C-110 for the two
gns is 15,500 gallons.

PUMPING STATUS

Tank 241-C-110 was pumped 6 times during May, 1995, with 2,564 gallons pumped,
of which 1,790 gallons was flush water and liquid drainback. On May 18, the
net gallons pumped was 2 gallons, while on May 19, the net gallons pumped was
only 1 gallon.

After a saltwell system flush, the pump was restarted on May 19. By
the net gallons pumped dropped to 0 gallons. The pump was then shut
to low flow and was not restarted for 3 days. The infiltration rate
into the saltwell was only 0.03 gpm.

May 21,
down' due
of liquid

Pumping resumed on May 24 and again was shut down on May 25 due to low flow.
The saltwell screen required over 10 hours for liquid infiltration to refill
it sufficient to resume pumping.

Pumping was restarted on May 26 and again on May 27. Both times the
screen was empty in less than 2 hours and the pump was shut down due
flow.

The net volume extracted from Tank 241-C-110 the last three days the
operated was 59 gallons, 46 gallons, and 44 gallons respectively.

saltwell
to low

pump

The 241-C-110 pump last operated on 05/27/95.

Evaluation performed by: Date O(o12.195

Date 4///9r'Checked by: t/r

2

dr
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks
(Sheet 3 of 5)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-C-110

PUMPING DATA/CALCULATIONS Campaign I (11/27191 - 01/28/92)

Net volume pumped from 11/91 to 01/92 = (Ptotat- W,0t 0t) gal

= Total
= Flush
(Ptotat--

pumped = 9,614 gallons
water =1,050 gallons
Wt0t8 ) gal = (9,614 - 1,050) gallons = 8,564 gallons

Starting Liquid Level (Manual Tape): = LL, = 69.0 in

Ending Liquid Level (Manual Tape) = LL = -4.0 in
Decrease in Liquid Level = LLdIt, = (Lstart - LLend) = 5.0 in

Note that the above liquid levels were based on manual tape readings taken in

Campaign I, before and after pumping. These readings do not provide adequate

data for determination of the interstitial liquid levels corresponding with

the volume of liquid pumped. Without sufficient data, the final interstitial

liquid level, waste porosity, and the estimated liquid remaining in the tank

can not be accurately estimated.

The final
remaining
collected

interstitial liquid level, waste porosity, and the estimated liquid

in the tank will be determined based on the most current data
(Campaign II).

LIQUID LEVEL EQUILIBRIUM IN 241-C-110 BETWEEN 01/92 AND 09/94

Between end of pumping on
liquid level (as measured
The liquid baseline level

1/28/92 and restart of pumping on 09/28/94, the
by the manual tape) increased from 64.00" to 65.5."
was reset 08/93, from 64.0" to 65.0"

Note that the waste solids on the south section of the tank are at a lower

elevation than solids located on the north section of the tank. The manual

tape, which is used-to determine the surface level is located in Riser 4, on
the south side of Tank 241-C-110. Between the end of pumping, Campaign I, and

the start of pumping, Campaign II, the liquid level increased from 64.0 inches
to 65.5 inches as solids and liquids of the north and south sections settled,
reaching a new equilibrium level.

Evaluation performed by:

Checked by: Vc: ~

Date O(o 111 is-

Date 4/,1///<

3

wtotat
P tn t
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks
(Sheet 4 of 5)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-C-110

PUMPING DATA/CALCULATIONS Campaign II (09/28/94 - 05/27/95)

Diptubes provide weight factor and specific gravity readings within a waste
tank. The interstitial liquid level at 241-C-110 is determined by dividing
its weight factor by its specific gravity, then subtracting 8 inches from the
result. The 8 inches is subtracted from the liquid level because 241-C-110 is
a dish-bottom tank. The manual tape, which measures surface level, uses the
bottom of the tank wall as its reference point, or datum. The diptubes are
located 4 inches above the centerline of the dish bottom, or 8 inches below
the datum. This means that 8 inches must be subtracted from the liquid level
determined by the diptubes to adjust or "zero" the liquid level to correspond
with the manual tape reading. Note that in determining the final pumpable
liquid remaining, the volume of the dish bottom (12,500 gallons) is multiplied
by the estimated tank porosity, and the corresponding product is added to the
total pumpable liquid remaining estimate. All waste calculations are made
from the zero datum.

Adjusted liquid level 09/29/94 (Diptubes)

Weight Factorstrt = 82.2 in Specific Gravitystart = 1.13
WF/SpG = 72.7 in
Adjusted starting liquid level = LLstart = (72.7 - 8.0) in = 64.7 in

Adjusted liquid level 05/31/95 (Diptubes)

Weight Factoren = 73.1 in Specific Gravity,, = 1.13
WF/SpG = 64.7 in
Adjusted ending liquid level .= LLd = (64.7 - 8.0) in = 56.7 in

Decrease in Liquid Level = LLdett= (LLstart - LLe) = 8.0 in

Ptl -= Total pumped = 11,860 gallons
Wtotat Flush water = 4,933 gallons

Porosity = (Net volume pumped - supernatant pumped) gal/{[Total decrease in
liquid level - decrease in liquid level due to supernatant pumped
in] * 2,750 (gal/in))

The waste porosity, required for estimating the pumpable liquid remaining
(PLR) in the tank, is as follows: Net volume pumped from 09/94 to 05/95 = Pnet
= (ott- W 0t9) gal = (11,860 - 4,933) gallons = 6,927 gallons liquid waste

Evaluation performed by: Date 0o 1P9.5--

Checked by: _________> Date /h.C
4
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Figure 2. Interim Stabilization Evaluation for Jet-Pumped Tanks
(Sheet 5 of 5)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-C-110

PUMPING DATA/CALCULATIONS Campaign II (09/28/94 - 05/27/95) (continued)

Estimated supernatant pumped = St = 1,300 gallons (This

approximately 0.5 in of liquid leveh decrease which must be

LLdelta when determining porosity)

Porosity of
P = (6,927-

account for
subtracted from

waste P = (n - St tak)/[(LL - 0.5)in * (2,750 gal/inch)]

1,300) gallons/[(7.% in) * (l'O gal/in)] = 0.27 = 27%

ASSUMPTIONS: The waste above the final
considered unpumpable.

Interstitial Liquid Level

liquid waste volume (below interstitial liquid level I.L.L.) =

7 in)*(2, 7 50 gal/in) + 12,500 gal (dish bottom tank)] = 168,425

Drainable
cap illary

In
he

terstitial Liquid (DIL) = (Total Waste below I.L.L. -
ight for sludge tank) * porosity.

(Liquid Waste Volume - ([(24 in)*(2,750 gal/in)])*(0.

DIL = ((168,425 gal) -

27)

[(24 in) * (2,750 gal/in)]) * (0.27) = 27,600 gal

Drainable Liquid Remaining (DLR) = D]L + Remaining Supernatant
(From the in-tank video, the rcining supernatant voture is estimated as 900 gal. One-sixth of the

tank surface is covered in liquid conservatively estimated as 2 inches deep. One inch of liquid =

2,750 gat of waste) Supernatant = (1/6) * (2,750 gal/in) * (2 in) = 900 gal

DLR = (27,600 + 900) gal = 28,500 gal

Pumpable Liquid Remaining
= OLR -[(18

(PLR)
in) *

= DLR - [(unpumpable height) *
(2,750 gal/in) * (0.27)]

PLR = 28,500 - [(18 in)

The volume of pumpable
15,100 gallons.

* (2,750 gal/in) * (0.27)] =
liquid remaining in 241-C-110

15,100 gal
is estimated

INTRUSION PREVENTION

This tank has had prior liquid intrusions. Work is scheduled for the summer

of 1995, to slope the C Farm soil cover so that liquid run off (from rain &

snow) will be directed away from Tank 241-C-110. Completion of this work will

eliminate the known intrusion source.

Evaluation performed by: y Date 0(2/-./1 _

5

Date C/p,- .

Total
[(56. gal

porosity]

as

i s

Checked by:
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INTERIM STADILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 111-C

Evaluation (see Continuation Page for calculations and additional comments):

Photograph review completed - Date of most recent photographs 2-25-1970

Tank history review completed

Tank temperature profile review completed
.u c .n Solids and liquid measurements and visual inspection

Surface Description: indicate the surface is solids. Available photographs
were taken before the tank was removed from service. Recent attempts to

take photographs have been unsuccessful because of haze. The tank was salt-

well pumoed, and the liquid/solid level has not changed since then.
UdLe 2-24-84

Solids Level 16" Date 12-31-1974 Method solids weight

Liquid Level 16 Date 1i--1984 Method manual tape

Solids Volume q7.ono 1

Estimated Drainable Liquid Volume 0

Average Maximum Tank Temperature, past 6 months 83 0. F

Estimated Supernatant Volume D

ED Cost/Benefit Analysis attached

Evaluation Performed by)?ffdateZ-Z2t/ Checked by __ Date -2 V'jc/

Disposition of Tank:

lFtX Tank Interim Stabilized at 0 gallons of drainable liquid.

Dl Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPC Date fijyPt/

Manage-r, TFS&O . Date 2- -

'Program Manager Date

DISTRIBUTIO: TFLEPC Tank File, Tank Farm Surveillance Analysis,
Approval Signatures
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Page I of 2-

STABILIZATION EVALUATION
NON-JET PUMPED TANKS

TANK:

EVALUATION (see continuation page for calculations and additional comments):

[X] Photograph review completed - Date of most recent photographs: 9//sI/9

[X] Tank history review completed

-[' Tank temperature profile review completed

Surface Description: -7,eA /r /1,n-e- Ipot ml

7%c /,., rio-cr '4 $01;4 .tta// po t'/i ci /i/1,j: gre4 ±

Date -9 _ 1/ _

Solids Level 33-;S' Date ?/9,C/fo Hethod ,4lou/ 72vPe

Liquid Level -3 3. -15 / Date 9/o/ Method /4l ntc/ 7let

Solids Volume /0!/, 000 4l

Estimated Drainable Liquid Remaining Volume 3,?00 g/h-

Average Maximum Tank Temperature, past 6 months _ 0

Estimated Supernatant Volume 200 yoI/6r6s

DISPOSITION OF TANK:

[X] Tank Interim Stabilized at 7Y2200 gallons of drainable liquid remaining

] Tank not Interim Stabilized; stabilization activities resumed

Evaluation Performed byff'L Date sdy,/eoChecked byk ! 2j1..4{

APPROVED BY:

Manager, Single-Shell Tanks Date__'____

Manager, Tank Farm Programs 
5at

Manager, Tank Farms _Date -L&-V0

DISTRIBUTION: SST Tank Fill, Tank Farm Surveillance Analysis & Support,
Defense Waste Safety Section, Approval Signatures
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Page 2- of 2-

//2- C
TANK:

EVALUATION CALCULATIONS AND COMMENTS

1 7 , / ~4t-*&AjJ &tdA~# _zL4

2AI41 i Cf CM

4/! 5? +~ c#t% ~t* ~
At tA.

DAx4 (DJL'

S)( ) o t 12s500

&/i. 3), oOOC q? 1/6, A

D>tewixtTh D IL 

coO + 0 o

C 3.1Xi200 -

Pur It SA
-) -

-3) 1T2~- vflo

Calculations made by . -Date

Checked by

GF6- &200

- 3 1. -a) , ?//', -
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ITERIN STABILI?'TIM EVALI'AT4M

TANK NUb3ER: 201 C EFFECTIVE DATE: 3-31-82

LIQUID LEVEL
& RISER NO.

SOLIDS LEVEL
& RISER NO.16.50"

EST. SUPERNATE
LIQUID YOLUME 600 Ga I.

TEPJERATURE: 65* F.

EST. INTERSTITIAL
LIQUID VOLUX4

IS THIS TEY2ERATURE A PROBLEM?

yes

15 THERE A POTENTIAL DO?1 LOAD PROBLEM?

no X

no Xyes

PHOTOGRAPH EVALUATION:

Photographs taken 1/06/81 (when the surface level was 17.25") indicate a surfac
that is mostly shallow liquid 1 to 4 inches deep and with a 1-2 foot wide band
of exposed sludge around most of the tank perimeter.

CrsIsTS:
201 C is currently listed as inactive, the amount of liquid remaining cannot
be practically removed. Therefore reclassification of this tank to primary
stabilized is justifiable.

Prepared By:

RBvi e d y :

flA

0

unknown
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: 241-C-202 EFFECTIVE DATE: _ -_'_/

LIQUID LEVEL
A RISER NO. 10.3" R-4

SOLIDS LEVEL
A RISER NO.

EST. SUPERNATE
LIQUID VOLUME less than 500 Gallons

TEIPERATURE: 57 F

EST.
DRAINABLE INTERSTITIAL

LIQUID VOLUME _

IS TANK HEAT LOAD A 'PROBLEH? -

yes

IS THERE A POTENTIAL DOME LOAD PROBLEM? yes

no y unknown

_ - no X.

PHOTOGRAPH EVALUATION: Photo Date - December 16,1980

Exposed sludge is seen over anproximat-ly 60 percent of the waste

surface. The liquid pool portion is ungulate shaped and appears

to be quite shallow. The maximum pool depth at the sidewall is

estimated to be less than three(3) inches, and the liquid level

gauge plummet is seen to be above the liquid surface. By photo

interpretation, the volume of the pool is estimated to be less than 500 gallons.
CO7'3ENrS:

Prc-pared By: ____

Re vie;*-d By:

8.0"
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INTERIT' STA9ILIZATION EVALUATION

TANK NUMBER: 203 C EFFECTIVE DATE: 3-31-82

LIQUID LEVEL
s RISER NO.

29.0"
SOLIDS LEVE-L
A RISER N0_

EST. SUPERNATE 500 Gal.
LIQUID VOLUME _

TEI-1PERATURE:

EST. INTERSTITIAL
LIQUID VOLUME

IS THIS TEI'PERATURE A PROBLEM?79* F.

yes

IS THERE A POTENTIAL DOME LOAD PROBLEM?

no X

yes

PHOTOGRAPH EVALUATION:

Photographs taken 12/16/80 (when surface level reading was 27.5") indicate
60 to 70% exposed sludge and the remainder a shallow pool 1 to 4 inches
deep.

CO;'4EfT75:

203 C is currently listed as inactive. The am-ount of liquid remaining can not
be paractically removed. Therefore, reclassification of this tank to primary
stabilized Is justifiable.

Prepared By:

Peviewe*d BY: /

NA

0

unknown

no X
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Interim Stabilization Evaluation

TANK NUMBER: TK-204-C

LIQUID LEVEL
& RISER NO. _8"

EFFECTIVE DATE:

SOLIDS LEVEL
A RISER 10.

EST. SUPERNATE
LIQUID VOLUME

EST.
DRAINABLE INTERSTITIAL

<400 -gallons LIQUID VOLUME <500 gallons

TEMPERATURE: 76

IS HEAT LOAD A PROBLEM? YES NO X

IS THERE A POTENTIAL DOME LOAD PROBLEM:

UNKNOWN

YES

PHOTOGRAPH EVALUATION:
Photo series # 093996 (12-16-80) The photographs show
consists of approximately 10 percent exposed wet solid
liquid. The estimated depth of this pool is between 1
manual gauge is contacting solids.

that the water surface
s and 40 percent shallow
and 2 inches. The

COMMENTS:
The tank contains approximately 3000 gallons of sludge.

Prepared By:

Reviewed By: 1--

9-10-82

NA

Ci - 3--L
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Page 1 of 6

TANK: 241-S-101

(Jet Pumping only) Reason for stopping jet pumping:

[x] Meets 0.05 gpm criteria, Date of Shutdown

[ ] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments:

10/08/03

SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 03/02/04

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level 162.1" Method ENRAF Date 07/27/02
Final liquid level 112.6" Method Dip Tubes Date 04/05/04
Total Net Pumped Volume 68.2 Koal
Capillary Height Used in Calculation 0"
Final Solids Volume 351.8 Kqal
Final Average flow rate 0.017 ppm
Porosity 0.103 (calculated)
Supernatant Volume Remaining 59 gal
Drainable Interstitial Liquid 45.0 Kal
Drainable Liquid Remaining 45.1 Kaal
Pumpable Liquid Remaining 40.0 Kqal

[ ] Justification letter attached (Interim Stabilization System Engineer):

Disposition of Tank:

[x] Tank Interim Stabilized
[ ] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer 5Lb A ate

Closure Projects Engineering Support Process Engineer: . Date !? //J

APPROVED BY:

Manager, Retrieval/Closure System Engineering A14t
V (

Manager, Closure Projects Engineering Support

Date

Date 1
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Page 2 of 6

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-101

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-S-101 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and
management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the Dip Tube basis
method presented in RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119
Single-Shell Tanks Declared Stabilized. For dip tube basis calculations, this method assumes a zero inch
height of capillary liquid retention in the solid waste matrix, as the dip tubes are not in direct contact with
the solid waste volume of the tank. See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of TFC-ENG-DESIGN-C-10, Rev. A-4, Engineering
Calculations and the technical basis and formatting requirements of TFC-ENG-CHEM-P-15, Rev. A-1
Single-Shell Tank Interim Stabilization Evaluation. When complete, this evaluation will be formally
released as part of a direct revision to HNF-SD-RE-TI-178, Single-Shell Tank Leak Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 03/02/04. Saltwell pumping yielded
68.2 Kgal of net waste from 241-S-101, while using 4.9 Kgal of water for pump flushes and 55.9 Kgal of
water for dilution. The waste of 241-S-101 appears as a flat, dark, sludge type waste with an irregular
surface with white clumps of a saltcake type material. Also visible are cracks in the waste surface that
were created as the waste was dried out by saltwell pumping. There appears to be a slight depression in
the center of the tank as evidenced by a shallow pool around the saltwell screen. The waste surface is dry
except for this small pool. This surface of this pool (- 5.0 foot diameter) is the interstitial liquid level (ILL)
and is contained within a slight depression (- 15 foot diameter) in the waste surface. The ILL is visible
during the video examination due to the camera positioning near the waste feature. The ENRAF plummet
was not visible during video observation. It is located 28.5 feet from the tank wall (9 feet from the tank
center) and reads 137.5 inches. The waste surface at the tank side walls shows about three and a half
tank wall rings exposed. This is generally consistent with the waste level measured at the ENRAF.

Currently, liquid observation well (LOW) readings indicate an ILL of 123.7 inches. ENRAF readings
indicate the surface level is 137.4 inches. Dip tube readings are obtained weekly by work package
WS-04-0568. The current (04/05/04) dip tube level adjusted for a dip tube offset of 7.25 inches and
assuming a zero inch capillary height, is 112.6 inches. The difference between ILL and dip tube levels is
within the assumed range of capillary heights (6-24 inches). All reported levels are based on the center of
the tank's dished bottom. Calculations do not take into account any retained gas within the waste.

Evaluation Prepared byt S~4flt4X Date

Evaluation Checked by Date Jllvldat
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Page 3 of 6
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-101

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 07/27/02) = 162.06 inches - 162.1 inches

Final ENRAF Reading (04/16/04) = 137.43 inches - 137.4 inches

Final Liquid Observation Well (LOW) Reading (04/12/04) = 123.66 inches - 123.7 inches

Final Dip Tube Reading from WS-04-0568 (04/05/04) = 105.32 inches - 105.3 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 7.25 inches

Final Adjusted Dip Tube Level = 105.32 inches + 7.25 inches = 112.57 inches - 112.6 inches

Divergence point = LOW & ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = (based on LOW Level from 08/25/03) = 126.00 inches - 126.0 inches

Net Waste Pumped since divergence (08/25/03 through 10/08/03 from \\AP012\DPU) = 652 gallons

Net Waste Pumped (data through 10/08/03 on \\AP012\DPU) = 68,222gal = 68.2 Kqalions

Capillary Height (based on Dip Tube bases) = 0 inches **

Sludge Volume = 235,000 gallons ****

Height of Sludge Layer (235 Kgal) above bottom - 94.6 inches

Tank Dished Bottom Volume (Lower 12" Height) 13,378 gallons

Unpumpable Liquid Height Constant = 18 inches *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

EQUATIONS

D.I.L. = Drainable Interstitial Liquid *

= {(Final Adj. Dip Tube Level - Capillary Ht. - Sludge height)* 2750 gal/in} * porosity +
(Sludge Vol.) * assumed Sludge porosity

D.L.R. = Drainable Liquid Remaining *
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *
= D.L.R. - [((Unpump. Ht - 12.0") * 2750 gal/in + Dish Vol.) * assumed sludge porosity]

*Reference HNF-2978, Rev. 5
**Reference HNF-5556, Rev. 0

***Reference HNF-13019, Rev. 0
Evaluation Prepared by g ****Twins Database query 04/20/04

E_________nPrpardby_,______Date

Evaluation Checked by Date
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Page 4 of 6
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-101

RESULTSJCALCULATIONS

POROSITY:

Drainable Porosity (Saltcake) = Net waste pumped (since 08/25/03)/ [(Divergence point - final
LOW level)*2750 gal/in]

= (652 gallons) / [(126.0" - 123.7") * 2750 gal/in] * 100% = 10.3%

DIP TUBE BASIS:

DIL = {(112.6 - 0 - 94.6) * 2750 gal/in} * 0.103 + (235,000) * 0.17

= [49,500 gal * 0.103 + 235,000 * 0.17] = 5,099 + 39,950 = 45,049 gallons (45.0 Kqal)

DLR = DIL + Supernatant = 45,049 gallons + 59 gallons = 45,108 gallons (45.1 Koal)

Note: Supernatant volume calculated under SOLIDS VOLUME section (below).

PLR = DLR - [((18" - 12") * 2750 gal/in + 13,378 gal) * 0.17]

= 45,108 gal - [(16,500 gal + 13,378 gal) * 0.17] = 45,108 - [29,878 * 0.17]

= 45,108 gal - 5,079 gal = 40,029 gal = (40.0 Kqal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 03/02/04. All
estimates regarding waste dimensions were obtained by comparison with known dimensions of
installed in-tank equipment and drawing H-2-1783, Sht. 1, Rev. 3. The ENRAF level during the
video was 137.5 inches. The waste appears to be fairly level over the full diameter of the tank,
except for a slight depression in the region of the saltwell screen. The depression forms a void
space, assumed to be a right circular cone with a diameter of 15 feet and an overall depth of
30.9 inches. The bottom 6 inches is filled with supernatant forming a pool approximately 5 feet in
diameter. For the purposes of this evaluation, the ILL (dip tube level) is assumed to be the top of
the visible liquid pool. This volume combined with the saltwell screen volume will be considered
the total supernatant volume for the tank.

Per HNF-2978, Rev. 5 and Best Basis Inventory (BBI) located in the TWINS database; the sludge
volume of 241-S-101 is 235 Kgal. For reporting purposes, the total quantity of solids in the tank
will be calculated and the sludge volume will be subtracted from this total. This volume difference
will then be the reported quantity of saltcake in 241-S-101. For this calculation the saltcake and
sludge solids volumes include the interstitial liquid but do not include any supernatant liquid.

For the purpose of this evaluation, the solids volume will include an evaluation of the upper
saltcake surface (subtracting the cone shaped depression) and the sludge (lower and dish
regions) volume. See SOLIDS CALCULATION FIGURE (next page). These volumes are then
added together to obtain the total volume as follows:

Evaluation Prepared by 5L .Date

Evaluation Checked by Date



Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-101

RESULTS/CALCULATIONS (cont.)

HNF-SD-RE-TI-178, Rev. 9
Page 178

Page 5 of 6

SOLIDS VOLUME (cont):

SOLIDS CALCULATION FIGURE (not to scale)

7.5' RADIUS
2.5' RADIUS'

Saltcake UPPER

Saltwell Screen

LOWER
Sludge

DISH

137.5" Solids Height
112.6" Supernatant Pool

-106.6" Depression Bottom

94.6" Sludge Height

12.0" Dish Height

Volume = [Vol. (137.5"-94.6")* 2750 gal/in] +Vol of 94.6" (Sludge Volume)]- Vol. (right circ. cone)

(Where right circular cone vol. is = (pi * H/3 * rA2) * 7.481 gal/ft 3

= 117,975 + 235,000 - (pi/3) (7.5 ft.) A2 * (30.9)/12 ft. * 7.481 gal/ft 3

= 352,975 gallons - 1,135 gallons = 351,840 gallons

Volume (Supernatant) = Vol. pool (right circ. cone) + Vol. 10 inch saltwell screen (right circ. cyl.)

(Where right circular cylinder vol. is = (pi * H * rA2 ) * 7.481 ga/ft 3̂

Volume (Supernatant) = [pi * [(0.5 ft)/3 *(2.5 ft)' 2 +(106.6 - 7.25)/12 ft * (0.42 ft)' 2 )]* 7.481 gal/ ft 3̂J

= pi* [1.04 + 1.46} * 7.481 = 24.5 + 34.3 = 58.8 gallons = 59 gal

Volume (Tot) gallons = 351,840 + 59 = 351,899 gallons = 351.9 Koal

Solids Volume Remaining = Volume (Tot) - Supernatant Volume

= 351,899 gallons - 59 gallons = 351,840 gallons = 351.8 KqaI

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 351,840 gallons - 235,000 gallons = 116,840 gallons = 116.8 Kcal

Evaluation Prepared by

Evaluation Checked by

____Date __I___

Date



Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-101

RESULTS/CALCULATIONS (cont.)

FLOW DATA:

HNF-SD-RE-TI-178, Rev. 9
Page 179

The final pump flow rate is found by data obtained from operating procedure TO-420-101,
Rev. B-3 from 2033 October 6, 2003 to 0822 October 8, 2003 that show a total of 119.6 gallons of
waste was pumped, including an 88 gallon system flush, over the time period of 1879 minutes (31
hours, 19 minutes). These data were taken over the time span comprising the last stable
operating shift of the saltwell pump prior to shutdown. The following equation shows the final
pumping rate:

Pump Rate = [(119.6-88 gallons) / 1879 minutes] = (0.017 gpm)

SOFTWARE: None.

REFERENCES:

TO-410-101, Rev. A-1 through B-3, Perform 241-S-101 Saltwell Pumping.

H-2-1783, Sht. 1, Rev. 3, 75 ft. Composite Storage Tanks Sections.

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks.

RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell Tanks
Declared Stabilized

TFC-ENG-DESIGN-C-10, REV A-4, Engineering Calculations.

TFC-ENG-CHEM-P-15, Rev. A-1, Single-Shell Tank Interim Stabilization Evaluation procedure.

HNF-SD-RE-TI-178, Rev. 8, Single-Shell Tank Leak Stabilization Record.

WS-04-0568, 241-G Weight Factor and Specific Gravity Readings

Tank Waste Information System (TWINS) 2004, queried April 20, 2004, [posted Tank Integrity
Reports], Hanford intranet at http://twinswhse.pnl.aov/

Pumpchrts_PE.xls, Excel log of saltwell pumping history from server \\ao01 2\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-S-101 has met the criteria for declaration of interim stabilization. See Page 1 for summary
and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-ENG-CHEM-P-15, section 4.2.19.

Evaluation Prepared by a OF S Date

Evaluation Checked by a-a Date

Page 6 of 6

"Date I
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Page 1 of 3

TANK: 241-S-103

(Jet Pumping only) Reason for stopping jet pumping:

[x ] Meets 0.05 gpm criteria, Date of Shutdown 01/06/00

[] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: - SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 01/27/00

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level _ 104.8" Method __ LOW - Date __ 06/01/99
Final liquid level 68.6" Method _Dip Tubes- Date 02/29/00
Total Net Pumped Volume _23.8 Kgal_____
Capillary Height Used in Calculation 0"
Final Solids Volume 191.4 Kgal_
Final Average Flow rate 0.036 gpm_
Calculated Porosity _ N/A
Supernatant Volume Remaining _1.0 Kgal_
Drainable Interstitial Liquid 44.8 Kgal_
Drainable Liquid Remaining ____45.8 Kgal_
Pumpable Liquid Remaining _ 38.5 Kgal_

[ Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

[x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer:

Evaluation checked by Process Engineer:

Interim Stabilization Cognizant Engineer:

()),,)_ Date

Date

Date

APPROVED BY:

Manager, Interim Stabilization Engineering

Manager, Process Engineering C R

Manager, SST Engineering ___

Date 312.3 200)

Date 3 do

Date 21 c
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Page 2 of 3

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-103

The surface of 241-S-103 is a rough, black and brown colored waste with yellow patches of saltcake
visible throughout. The surface appears to be damp, but not saturated, and shows irregular cracking
typically seen with surfaces beginning to dry out. A pool of supernatant liquid is visible from video
observations. The pool is estimated to be 10 feet in diameter, 5 feet deep, and in the shape of a right
circular cone for the purposes of volume calculation. The waste surface appears to be flat across the
entire tank with no visible slope to the waste. The ENRAF reports a level of 93.7 inches and is visible in a
small depression. The ENRAF is installed approximately 9 feet from the tank center. Liquid observation
well (LOW) readings indicate an interstitial liquid level (ILL) of 92.0 inches, also located 9 feet from the
tank center. This indicates that the interstitial liquid level is approximately 2" below the waste surface
level. Dip tube readings are located at the tank center and report an adjusted liquid surface level of 72.6
inches. All levels are based off the centerline of the tank's dished bottom.

For the purposes of this evaluation, the dip tube readings will be used to determine the final quantities of
drainable and pumpable liquid in tank 241-S-1 03. To calculate drainable interstitial liquid (DIL) using dip
tube measurements, capillary height may not be subtracted in the equation per RPP-5556, Rev. 0. This is
due to there being no waste above the liquid in the saltwell screen to retain liquid through capillary forces.

DATA LOW Reading (03/08/00) = 91.992 inches - 92.0 inches

ENRAF Reading (03/08/00) = 93.725 inches - 93.7 inches

Dip Tube Reading (02/29/00) = 68.60 inches + 4 inches (distance off tank bottom)
= 72.60 inches - 72.6 inches

Tank Waste Porosity = 25% **

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons **

Supernatant Volume (01/27/00 In-Tank Video Estimate) = 1000 callons

D.I.L. = Drainable Interstitial Liquid "
= [((Saturated Solids Ht. - 12") - 0" Capillary Ht.)* 2750 gal/in + 12,500 gal]* porosity

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **
= D.I.L. + supernatant - [(18" Unpumpable Ht. - 12")* 2750 gal/in + 12,500 gals]* porosity

** Reference HNF-2978, Rev. 1
* Reference RPP-5556, Rev. 0

Evaluation Prepared by Date te

Date /enEvaluation Checked by _.. IC4c



Single-Shell Tank Interim Stabilization Evaluation Form. (cont.)

EVALUATION CALCULATIONS AND COMMENTS:

HNF-SD-RE-TI-178, Rev. 9
Page 182

Tank Waste Porosity could not be determined from pumping data due to insufficient LOW draw
down levels vs. net pumping quantities. Therefore, a porosity of 25% will be used per HNF-2978.

DIP TUBE BASIS:

DIL = [(72.6" - 12") * 2750 gal/in + 12,500 gallons] * 0.25

= [166650 + 12,500] * 0.25 = 44,788 gallons (44.8 Koal)

DLR = DIL + Supematant = 44,788 gallons + 1000 gallons = 45,788 gallons (45.8 Kqal)

PLR = DIL + Supernatant - [(18"- 12") * 2750 gal/in + 12,500 gallons]* 0.25

= 44788 + 1000 - 7250 = 38,538 gallons (38.5 Kqal)

SOLIDS VOLUME:

The waste surface is consistent and level across the entire span of the tank. For the purposes of this
calculation, the ENRAF level will be used to determine the total amount of remaining solids. The total
solids volume of tank 241-S-103 is then found by the following: .

Volume (Tot) = Volume ENRAF (93.7" -12") * 2750 gal/in + 12,500 gallons (Volume Dish)

Volume (Tot) = 224,675 gals + 12,500 gals = 237,175 gallons = 237.2 Kqal

Volume Solids = Volume (Tot) - D.L.R. = 237, 175 - 45,788 = 191,387 gals = 191.4 Kqal

FLOW DATA:

Saltwell pumping data from December 1 to December 3 1 ,1 9 99 netted (total gallons pumped minus flush
& dilution water) 978 gallons of waste from 241-S-1 03. During the month of December, the saltwell pump
operated for a total of 456 hours, or 61% efficiency. The following equation shows the final pump out rate:

Pump Rate = [(978 gallons/456 hours) * (1hr/60 minutes)] = (0.036 pm)

Evaluation Prepared by Date

Evaluation Checked by L/ Date 20oZ>

TANK: 241-5-103

POROSITY:

Page 3 of 3
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Tank: jLy-_

Evaluation (see continuation page for calculations and additional corments):

Photograph review completed - Date of most recent photographs 7aJ2/rl

Tank History review completed

Tank temperature profile review completed :bor fo 26/tv

Surface Description: U.rdo ttid-. a b i

_ .__d. _o..Date I ")y/

Solids Level _iixao Date _ji/j L. Method __ftnAL FTC

Liouid Level 1 _L Date _jjlx__ Method _ai Aj__Ur

Solids Volume _

Estimated Drainable Liquid Volume N(= M_

Average Maximum Tank Temperature, past 6 months _:La.ad"I.

Estimated Supernatant Volume 5 jc,

Cost/Benefit Analysis attached

Disoosition of Tank:

Tank interim Stabilized at g_ callons of dravnatle iot

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE Date 7 y

Manager, TFS&O Date

Program Manaoer Dat / V

DISTRIBUTION: TF&EPE Tank File, Tank rm Surveillance Analysis,
Approval Signatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: lj_ Pace g of _

5 ff J volumt : 5001oJo0b

S0id, Volume.: ( IN.2s - j)zso0+ i2500cz .q(~ T eus '> 49,oo

Dr.tsaid IfjrsAaJ L Ivcd :(Oqooo - &400)(125) = as3000lo^^3

ToWd "DrwoVOfb i d Voht .906 3 01J 4 SOO yJIe.s - .7,000JIo

toiY+0Pvmpklc: ,S0o ).,500tILouS

Calculations made by:

Checked bym
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank SV/-- /05

Reason Jet Pumping Halted:
Meets 0.0 gpm Criteria, date of shutdown woT AiJ
Major Failure of Jet Pump, date of shutdown W/7Q

Additional Comments:

Evaluation: (see Continuation Sheet for calculations and additional comment)

Starting Liquid Level
Supernatant Volume

/73. 3
Q

Date 9 78
Date G/? F

Final Liquid Level measured after equilibration of Interstitial Liquid:

S5 O' LieJ
Date
Date
Date

Total Net Jet Pumped Production //{, 3C90

Calculated Solid Characteristics:

Porosity
PermeabiLity/Viscosity (K/N) A/c7 dtpL/CAeLE
Capillary Height I 2-" (Assm E >)

Estimated Drainable Liquid Remaining 3GS K
Final Average Flowrate /cT AVA )L1ACLE Date
Evaluation performed by VC Bo ayl Date 7//

Disposition of Tank

Tank Interim Stabilized at Ss thousand gallons of Drainable Liquid
J' thousand gallons of Pumpable Liquid.

Tank not Interim Stabilized; Jet Pumping r d

Approved by: Manager, TF&EPC Date ___t/_6

Manager, TFS&O Date I 6A /

Program Manager Date 7 I '

D1STRIBUTION: TF&EPC Tank File, HS&E Surveillance Analysis, Approval
Signatures

Dip Tubes
LOW
Manual
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Evaluation Calculations and Comment

Tanki / 1-05~

7%'/ mt _ /44 dcv
at s a mainttKo tetpump.9B7SO) 9J3-dso) 7sr t7ro pmpng

DroAeL ~ I AntersR/ 1 4/ qd 1olm A (S 0si)(ma5d 3 ) pprxim3aSK G21,or

gapwllon , siganM assmed 4satcak >pri /y. The reaining7)

- S 17Ka 1K &//04j

ra s 01 , bcus k nd g otricas. rlla, US /ra cq bsrrvnvabw'W

V15y2 f19 pCQJ// it A ' jo/tca/cc WO .Jf%2t4e >/trsl<#,6

Tank 241-S-105 was jet pu mped in 1978 and pumping was halted because

of a malfunction of the pump. Based on the solids level prior to pumping,
the interstitial liquid volume was estimated at approximately 210,000
gallons using an assumed 45% salt cake porosity. The remaining

interstitial liquid volume of 100,000 gallons was determined by
subtracting the total pumped volume from the original estimate. The

porosity of the solids was never calculated. Pumping of 105-S was not
restarted because of funding restraints. A liquid observation well (LOW)

was installed during 1984 and the readings show the actual liquid level at
50 inches. By using the pumping data taken in 1978 a porosity factor of
33.7%/ was calculated and from this an estimated 35,000 gallons of
drainable interstitial liquid remain. As a worse case situation, using the

conservative 45%/ porosity factor for salt cake type wastes, the
calculations show 47,000 gallons of drainable interstitial liquid
remaining which still meets the 50,000 gallon stabilization criterion.
Interim stabilization of this tank at this time is based on the ability to
determine the interstitial liquid level of the tank with the use of the
LOWs and on the 50,000 gallon interstitial liquid criteria.

Calculations made by: .a ) _

Checked by:
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Page 1 of 4

TANK: 241-S-106

(Jet Pumping only) Reason for stopping jet pumping:

x ] Meets 0.05 gpm criteria, Date of Shutdown 01/06100

[2 Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 12/17/99

[ x Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 183.1" Method ___ENRAF_ Date 04/14/99
Final liquid level - 42.1" Method LOW - Date 01/30/01
Total Net Pumped Volume _106.6 Kgal (Does not include 97 Kgal waste pumped in previous campaigns)
Capillary Height Used in Calculation 0"
Final Solids Volume 429.2 Kgal
Final Average Flow rate 0.025 gpm__I
Calculated Porosity 0.274
Supematant Volume Remaining 0 gal ____

Drainable Interstitial Liquid 26.1 Kgal
Drainable Liquid Remaining 26.1 Kgal
Pumpable Liquid Remaining _ 18.2 Kgal_

[ Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

[x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer:

Evaluation checked by Process Engineer:

Interim Stabilization Cognizant Engineer:

/

APPROVED BY:

Manager, Interim Stabilization Engineering ?14d _____

Manager, Process Engineering --- >

Manager, SST Engineering -9. t

Date

Date -1 0

Date // /2)t

Date 2 -

Date

Date 21/4
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Page 2 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-106

The surface of 241-S-106 is a rough, brown and yellow colored saltcake waste with an irregular surface of
mounds and saltcake crystals that were created as the surface was dried out. The waste surface appears
to be dry and shows no standing water within the tank. There is no evidence of supernatant liquid from
video observations taken on 12/17/99. The waste surface slopes gradually from the tank sidewall to a
depression in the center of the tank. This depression is estimated to be 9 feet in diameter and 3 feet deep
based on the visible portion of the saltwell screen mesh. The depression surrounds both of the saltwell
screens, but does not extend around the temperature probe and ENRAF devices. The ENRAF shows the
surface of the waste near the depression edge to be 161.5 inches. Calculations show the waste surface
at the saltwell screen to be approximately 128 inches. The ENRAF reading at the start of pumping was
183.1 inches. The waste surface slopes gradually from one side of the tank to the opposite sidewall.
Liquid observation well (LOW) readings indicate an interstitial liquid level (ILL) of 42.1 inches. Dip tube
readings are located at the tank center and report an adjusted liquid surface level of 31.0 inches. This
level is based on elevation & fabrication drawings that show the dip tubes installed 8 inches above the
tank bottom. All levels are based off the centerline of the tank's dished bottom. Calculation do not take
into account any retained gas within the waste.

For the purposes of this evaluation, the LOW readings will be used in lieu of dip tube readings. This
change is needed because the equipment required for obtaining dip tube levels in the saltwell screen was
removed from tank 241-S-106 in August 2000 for use at another tank. However, for this evaluption of a
saltcake tank, a capillary height of 0" will still be used per HNF-5556, Rev. 0, section 3.2.2.

DATA 'LOW Reading (01/30/01) = 42.084 inches - 42.1 inches

ENRAF Reading (01/30/01) = 161.525 inches - 161.5 inches

Dip Tube Reading (08/16/00) = 22.92 inches + 8 inches (distance off tank bottom)
= 30.92 inches - 31.0 inches

Initial Liquid Level from 4/20/99 (ENRAF and LOW divergence point) = 179.1 inches

Net Waste Pumped (since 04/20/99) = 103,400 gallons (per TO-420-100 data sheets)

Porosity = Net Waste Pumped / [(Init. liquid level - final liquid level) *2750 gal/in]

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons **

Supernatant Volume (12/17/99 In-Tank Video Estimate) = 0 gallons

D.I.L. = Drainable Interstitial Liquid "
= {[(Saturated Solids Ht. - 12") - (0" Capillary Ht.)]* 2750 gal/in + 12,500 gal }* porosity

D.L.R. = Drainable Liquid Remaining **

= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **

= D.L.R. - [(18" Unpumpable Ht. - 12")* 2750 gal/in + 12,500 gallons]* porosity

**Reference HNF-2978, Rev. 2
"Reference RPP-5556, Rev. 0

Evaluation Prepared by Date XY2 rn
6'

Evaluation Checked by Date 2 .1 d/DateEvaluation Checked by
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Page 3 of 4
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-106

POROSITY:

Porosity = Net waste pumped / [(Initial liquid level - final liquid level) *2750 gal/in]

= 103,400 gallons / [(179.1" - 42.1") * 2750 gal/in] = 27.4%

LOW BASIS:

DIL = [(42.1"- 12") * 2750 gal/in + 12,500 gallons] * 0.274

= [82,775 + 12,500] * 0.274 = 26,105 gallons (26.1 KcIal)

DLR = DIL + Supernatant = 26,105 gallons + 0 gallons = 26,105 gallons (26.1 Kqal)

PLR = DLR - [(18" - 12") * 2750 gal/in + 12,500 gallons]* 0.274

= 26,105 - 7946 = 18,159 gallons (18.2 Kqal)

SOLIDS VOLUME:

The upper waste surface level slopes 2.4 feet over 37.5 feet from the tank sidewall (-183") to a projected
center (-154.7") of a large depression (assumed to be a right circular cone). A second depression,
centered upon the first depression, (assumed to be a right circular cone) has formed around the saltwell
screens causing the waste surface slope to increase 2.8 feet over 9 feet from the ENRAF device (161.5")
to the central saltwell screen (-128"). The waste volumes of the upper and lower sloped areas and the
volumes below the depressions were calculated to determine the total waste volume of the tank. The
volume of the upper sloped surface was calculated by finding the volume of the void space, created by the
cone, and subtracting it from the surface volume. There is a volume of overlap that must be accounted for
in the total. This overlap is between the upper and lower solids volume estimates. The volume of overlap
between the upper and lower solids estimates is subtracted from the total to correct for adding the same
volume in both sloped areas:

Vol (upper slope) = [Volume of 183" - 154.7") * 2750 gal/in] -Volume of cone

= (28.3" *2750 gal/in) -[(pi/3) *(37.5')^2 *(2.36')] *7.5 gal/ft^3

= 77,825 gallons - 26,065 gallons = 51,760 gallons

Vol (lower slope) = [Volume of (161.5" - 128")* 2750 gal/in] - Volume of cone - Volume solids overlap

= (33.5" * 2750 gal/in) - (pi/3) * (9')A2 * (2.8') * 7.5 gal/ftA3 - 18,338 gals

= 92,125 gallons - 1782 gallons - 18,338 gallons = 72,005 gallons

(where) Vol solids overlap =((161.5" -154.7") *2750 gal/in) -[(pi/3) *(9')A2 *(.57')*7.5 gal/ftA3] = 18,338 gals

Evaluation Prepared by

Evaluation Checked by Ic

Date

Date
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Page 4 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241 -S-1006

SOLIDS VOLUME (cont.):

The total solids volume of tank 241-S-1 06 is then found by the following:

Volume (Tot) = Vol. (upper slope) + Vol. (lower slope) + Vol. (128" to 12") + Vol. dish bottom (lower 12")

Volume (Tot) = 51,800 gals + 72,000 gals + 319,000 gals + 12,500 gals = 455,300 gallons

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 455,300 gals - 26,100 gals = 429,200 = 429.2 Kqal

FLOW DATA:

Examination of the trend of monthly pumping rates
reveals the following:

of 241-S-106 over the life of the pumping campaign

Net Waste (pal)
26, 387
45,464
10,376
4,500
5,947
5,421
3,550
2,955
1,782

Pump Rate (qpm),
2.44
1.38
0.54
0.39
0.25
0.21
0.11
0.10
0.075

In determining the final flow rate, saltwell pumping data from December 2 9 1h to January 4' was used. The
numbers show a net of 246 gallons of waste was pumped from 241-S-1 06. This number excludes 111
gallons of flush water usage. During this time period, the saltwell pump operated for a total of 161 hours,
or 96% efficiency. The following equation shows the final pump out rate:

Pump Rate = [(246 gallons/161 hours) * (1hr/60 minutes)] = (0.025 ppm)

The in-flow rate of the saltwell screen was also analyzed. The refill of the saltwell screen, as reported by
the saltwell system DTAM, began at a weight-factor transmitter (WFT) level of 14.5 inches (10.4 inches
adjusted for specific gravity) @ 0428 on January 51h. After one hour, the WFT level reached 18.5 inches
(13.2 inches adjusted for specific gravity). This shows a 2.8 inch rise inside the saltwell screen over 60
minutes. A typical 10-inch diameter saltwell screen will hold 0.34 gallons/inch. The following equation
calculates the final in-flow rate:

In-Flow Rate = [((13.2 inches - 10.4 inches) * 0.34 gallons/inch)/60 minutes]

= 0.952 gallons/60 minutes = (0.016 ppm)

Evaluation Prepared by

Evaluation Checked by

act Date

Date_/_/V_

Month
4/99
5/99
6/99
7/99
8/99
9/99
10/99
11/99
12/99

Hours
180
549
321
194
396
430
532
491
395

Mode
Bypass
Bypass
Auto
Auto
Auto
Auto
Auto
Auto
Auto
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TANK: 241-S-107

(Jet Pumping only) Reason for stopping jet pumping:

] Meets 0.05 gpm criteria, Date of Shutdown

[x Major equipment failure, Date of Shutdown 08/20/03

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 12/10/03

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 149.4" Method - ENRAF - Date 03/04/02
Final liquid level 97.6" Method Dip Tubes_ Date 01/21/04
Total Net Pumped Volume _81.9 Kgal_
Capillary Height Used in Calculation __0"_
Final Solids Volume 358.2 Kgal
Final Average flow rate 0.21 gpm
Porosity 0.17 (assumed)
Supernatant Volume Remaining g#0.0 gal
Drainable Interstitial Liquid 42.3 Kgal
Drainable Liquid Remaining 42.4 Kgal_
Pumpable Liquid Remaining _ 37.3 Kgal

[x] Justification letter attached (interim Stabilization System Engineer): 7G320-04-MJS.004

Disposition of Tank:

[x ] Tank Interim Stabilized
] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer: Date

Closure Projects Engineering Support Process Engineer Da ter

APPROVED BY:

Manager, Retrieval/Closure System Engineering 1, 5T't 74
Manager, Closure Projects Engineering Support if) R A ?C.ctZ

Date", 4

Date Z/ o
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-107

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-S-107 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and
management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the Dip Tube basis
method presented in RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119
Single-Shell Tanks Declared Stabilized. For dip tube basis calculations, this method assumes a zero inch
height of capillary liquid retention in the solid waste matrix, as the dip tubes are not in direct contact with
the solid waste volume of the tank.. See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-1 0, Rev. A-3, and the technical basis and formatting requirements of Single-Shell
Tank Interim Stabilization Evaluation procedure, TFC-ENG-CHEM-P-15, Rev. A-1. When complete, this
evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-178, Single-Shell Tank
Leak Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 12/10/03 through the observation port
designated riser #6. Saltwell pumping yielded 81,924 gallons of net waste from 241-S-107, while using
5,266 gallons of water for pump flushes and 65,528 gallons of water for dilution. The waste of 241-S-107
appears as a flat, dark, sludge type waste with an irregular surface of visible cracks that were created as
the waste was dried out by saltwell pumping. The waste surface appears to be dry except for a small pool
surrounding the saltwell screen. This pool (-3 foot diameter) is at the interstitial liquid level (ILL) and is
contained within a slight depression (-9 foot diameter) in the waste surface. The ILL is visible during the
video examination due to the camera positioning directly above the waste feature. The ENRAF plummet
is located 28.5 feet from the tank wall (9 feet from the tank center) and reads 121.4 inches. The waste
surface at the tank side walls is approximately 150.5 inches based on three exposed tank wall rings. The
waste surface slopes gradually until reaching the saltwell screen.

Currently, liquid observation well (LOW) readings indicate an ILL of 122.4 inches. ENRAF readings
indicate the surface level is 121.4 inches. Dip tube readings are obtained weekly by work package
WS-03-0299. The current (01/21/04) dip tube level adjusted for the dip tube offset of 8.25 inches and
assuming a zero inch capillary height, is 97.6 inches. The difference between ILL and dip tube levels
matches the assumed 24 inch capillary height for sludge. All reported levels are based on the centerline
of the tank's dished bottom. Calculations do not take into account any retained gas within the waste.

Evaluation Prepared by Date 2,/

Evaluation Checked by - r Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-107

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 03/04/02) = 149.43 inches - 149.4 inches

Final ENRAF Reading (01/27/04) = 121.35 inches - 121.4 inches

Final Liquid Observation Well (LOW) Reading (01/26/04) = 122.36 inches - 122.4 inches

Final Dip Tube Reading from WS-03-0299 (01/21/04) = 89.33 inches - 89.3 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 8.25 inches

Final Adjusted Dip Tube Level = 89.33 inches + 8.25 inches = 121.81 inches - 97.6 inches

Net Waste Pumped (data through 08/20/03 on \\AP012\DPU) = 81,924 gal = 81.9 Kqallons

Capillary Height (based on Dip Tube bases) = 0 inches **

Supernatant Volume (12/10/03 in-Tank Video Estimate) = 60 gallons

Sludge Volume = 320,000 gallons *

Height of Sludge Layer (320 Kgal) above bottom - 125.4 inches

Tank Dished Bottom Volume (Lower 12" Height) = 13,378 gallons

Unpumpable Liquid Height Constant = 18 inches *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

EQUATIONS

NOTE - Since the Final Adjusted Dip Tube Level is less than the Sludge Height, the assumed porosity for
sludge will be utilized for the entire saturated waste height.

D.1L. = Drainable Interstitial Liquid *
{[Final Adj. Dip Tube Level - Capillary Height - Dish Height] * 2750 gal/in + Dish Vol.) *
(assumed sludge porosity)

D.L. R. = Drainable Liquid Remaining
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *
= D.L.R.- [((Unpump. Ht - 12") * 2750 gal/in + Dish Vol.) * (assumed sludge porosity)]

*Reference HNF-2978, Rev. 5
**Reference HNF-5556, Rev. 0

**Reference HNF-13019, Rev. 0

Evaluation Prepared by Date

Evaluation Checked by 4/--< Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-107

RESULTS/CALCULATIONS

DIP TUBE BASIS:

DIL = [((97.6" - 0" - 12") * 2750 gal/in + 13,378 gal) * 0.17]

= [235,400 + 13,378 gal * 0.17] = 248,778 * 0.17 = 42,292 gallons (42.3 Kqal)

DLR = DIL + Supernatant = 42,292 gallons + 60 gallons = 42,352 gallons (42.4 Kal)

PLR = DLR - [((18" - 12") * 2750 gal/in + 13,378 gal) * 0.17]

= 42,352 gal - [(16,500 gal + 13,378 gal) * 0.17] = 42,352 - [29,878 * 0.17] =

= 42,352 gal - 5,079 gal = 37,273 gal = (37.3 Kgal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 12/10/03. The
ENRAF level during the video was 121.4 inches. The waste level at the tank sidewall is estimated
to be 150.5 inches. The waste level at the saltwell screen is the ILL and is 97.6 inches. All
estimates regarding waste dimensions were obtained by comparison with known dimensions of
installed in-tank equipment and drawing H-2-1783, sht. 1, Rev. 3. The surface of the solid waste
is smooth and forms a void space (assumed to be a right circular cone) that slopes downward
approximately 29 inches from the tank sidewall to an approximate 9 foot diameter cone shaped
depression centered on the saltwell screen. The second cone extends down approximately 24
inches to a 3-foot diameter pool around the saltwell screen. The pool is estimated to be a right
circular cylinder with a 6 inch depth. For the purposes of this evaluation, the ILL (dip tube level)
will be considered the top of the second (inner) cone and the visible liquid pool volume combined
with the saltwell screen volume will be considered the total supernatant volume for the tank.

Per HNF-2978, Rev. 5 and Best Basis Inventory (BBI) located in the TWINS database; the sludge
volume of 241-S-1 07 is 320 Kgal. For reporting purposes, the total quantity of solids in the tank
will be calculated and the sludge volume will be subtracted from this total. This volume difference
will then be the reported quantity of saltcake in 241-S-107. For this calculation the saltcake and
sludge solids volumes include the interstitial liquid but do not include any supernatant liquid.

For the purpose of this evaluation, the solids volume will include an evaluation of the upper
surface (subtracting the cone shaped depressions), lower volume and the dish volume. The
upper volume of the tank was calculated by finding the volume of the void space, created by the
two cones, and subtracting it from the upper surface volume. The area of overlap between the
two cones is then added back to the total to correct for subtracting the overlap volume out of both
cones. See SOLIDS CALCULATION FIGURE (next page). The upper, lower, and dish volumes
are then added together to obtain the total volume as follows:

Evaluation Prepared by Date

Evaluation Checked b , 2
c-LDate
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-107

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME (cont):

SOLIDS CALCULATION FIGURE

9.0' RADIUS
1.5' RADIUS 150.5" Solids Ht. @ Wall

UPPER 121.4" ENRAF Height---P -.---'-f--t - 97 .6 Supernatant

Saltwell Screen

Pool

DISH I 12.0 Dish HeihDISH IY LLfl1eign

NOTE - The height of overlap between the two right circular cones is 0.8 feet below the ENRAF
height. The overall height between the overlap point and the sidewall is 3.2 feet.

Volume (Upper) = [Vol. of (150.5"-97.6") * 2750 gal/in] - Vol. (two right circular cones)

+ Vol. of overlap of two cones (Where right circular cone vol. is = (pi * H/3 * r^2) * 7.481 gal/ft'3

= 145,475 gal - [(pi/3) (37.5 ft.) ^2 *(3.2 ft.)+ (pi/3) (9.0) ^2 *(2.0) - (pi/3) (9.0) ^2 *(0.8)]*7.481 gal/ftA3

= 145,475 gallons - 35,253 gallons - 1,269 gallons + 508 gallons = 109,461 gallons

Volume (Lower) = (97.6" - 12") * 2750 gal/in = 235,400 gallons

Volume (Dish) = 13,378 gallons

Volume (Supernatant) = Vol. (right circular cylinder) + satwell screen vol. (right circular cylinder)

Volume (Supernatant) = [pi * ((0.5 ft) * (1.5 ft)^2 + (8.13 ft) * (0.42 ft)^2)* 7.481 gal/ ft 3̂] = 60 gallons

Volume (Tot) gallons = 109,461 + 235,400 + 13,378 + 60 = 358,299 gallons 358.3 Kgal

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 358,299 gallons - 60 gallons = 358,239 gallons = 358.2 Koal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 358,239 gallons gals - 320,000 gallons = 38,239 gallons = 38.2 Kcal

Evaluation Prepared by Date

Evaluation Checked by '7/ (.cr .- Date

LOWER
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The final pump flow rate is found by data obtained from operating procedure TO-420-107,
Rev. B-0 from 2300 August 7, 2003 to 1330 August 8, 2003 that show a total of 183 gallons of
waste pumped over the time period of 870 minutes (14.5 hours). These data were taken over the
time span comprising the last stable operating shift of the saltwell pump prior to major equipment
failure. The following equation shows the final pumping rate:

Pump Rate = [183 gallons / 870 minutes] = (0.21 gpm)

The flow rate exceeds the minimum stabilization flow rate of 0.05 gallons per minute. The flow
rate of 0.21 gallons per minute will be used in the letter of justification for major equipment failure
to calculate expected pumping durations and water usage if pumping of 241-S-107 is restarted.

SOFTWARE: None.

REFERENCES:

TO-420-107, Rev. A-1 through B-0, Perform 241-S-107 Saltwell Pumping.

H-2-1783, Sht. 1, Rev. 3, 75 ft. Composite Storage Tanks Sections.

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks.

RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell Tanks
Declared Stabilized

TFC-ENG-DESIGN-C-10, REV A-3, Engineering Calculations.

TFC-ENG-CHEM-P-15, Rev. A-1, Single-Shell Tank Interim Stabilization Evaluation procedure.

HNF-SD-RE-T-178, Rev. 8, Single-Shell Tank Leak Stabilization Record.

WS-03-0299, 241-G Weight Factor and Specific Gravity Readings

Tank Waste Information System (TWINS) 2003, queried January 27, 2004, [posted Tank Integrity
Reports], Hanford intranet at http://twinswhse.pnl.oov/

PumpchrtsPE.xis, Excel log of saltwell pumping history from server \\ap012\dpu\pumochartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-S-107 has met the criteria for declaration of interim stabilization, due to major equipment
failure. See Page 1 for summary and final tank disposition and approvals and letter 7G320-04-
MJS.004 "Justification for declaring 241-S-107 interim stabilized, due to major equipment failure."

ATTACHMENTS:

Evaluatio

Evaluation

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-E -- EM-P-15, section 4.2.19.

n Prepared by 4 --- Date

Checked by . - Datee
ft I

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-107

RESULTS/CALCULATIONS (cont.)

FLOW DATA:
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CH2MHILLINTEROFFICE MEMO Hanford Group, Inc.

From: Retrieval/Closure System Engineering 7G320-04-MJS-004
Phone: 373-2408 S7-24
Date: February 18, 2004
Subject: JUSTIFICATION FOR DECLARING 241-S-107 INTERIM STABILIZED DUE TO

MAJOR EQUIPMENT FAILURE

To: T. L. Hissong 87-83

Copies: W. B. Barton S7-70 M. R. Koch 87-70
J. M. Conner S5-08 D. J. Saucressig S7-20
R. A. Dodd S7-83 S. L. Swaney S7-24
J. N. Doeler S7-24 W. T. Thompson S7-70
K. C. Dorwick S7-83 R. P. Tucker S7-20
R. A. Flores S7-20 D. T. Vladimiroff S7-20
T. M. Homer SS-08 MIS File/LB

Reference Interoffice Memo, M. J. Sutey, to T. L. Hissong, "Justification for Declaring 241-U-
I I I Interim Stabilized, Due to Major Equipment Failure," 7G230-03-MJS-004, dated
June 13, 2003.

The saltwell pumping of Tank 241-S-107 began on March 04,2002, and continued until
August 08, 2003, when the saltwell jet pump failed to start due to a locked pump rotor. Subsequent
investigation found the locked rotor was caused by failure of the internal pump thrust bearing, most
likely due to excessive wear from loss of recirculation coolant. A total of 81,924 gallons of liquid
waste was transferred to Double-Shell Tank (DST) 241-SY-102 before the failure occurred. Waste
volume calculations show 42,292 gallons of drainable interstitial liquid remaining in the tank, of
which 37,273 gallons is estimated to be pumpable. Video observation reveals there is approximately
60 gallons of supernatant liquid remaining. Single-Shell Tank Interinz Stabilization Evaluation, TFC-ENG-CHEM-P-15, requires ajet pumped waste tank to contain less than 50,000 gallons of drainable
interstitial liquid, less than 5,000 gallons of supernatant liquid, and achieve a maximum pump out orin-flow rate of 0.05 gallons per minute for interim stabilization. However, a single-shell waste tankcan be declared interim stabilized by major equipment failure by meeting the drainable interstitial
liquid and supernatant quantities, but without meeting the 0.05 gpm criteria. Tank 241-S-107 meetsthe criteria for interim stabilization due to major equipment failure.

The hydraulic properties and pumping history of waste tanks in S-Farm are similar and indicate thatachieving zero pumpable liquid in 241-S-107 is not likely. A quantitative assessment of predicted
pumpable liquid remaining was performed per RPP-12324, "Interim Stabilization Calculations:
Pumpable Liquid Remaining." Table 3-3 of this document specifies the predicted quantity ofpumpable liquid that will remain once the stabilization criteria have been fulfilled. The predictedpumpable liquid remaining for 241-S-107 is 17,500 gallons. If the 241-S-107 saltwell pump wasreplaced and restarted, the remaining pumpable volume of the tank will be the difference between37,273 gallons and 17,500 gallons. Therefore, the remaining pumpable volume of 19,773 gallonswill be assumed for the following calculations in this evaluation.

If repairs at 241-S-107 were completed, the time to pump the remaining liquid from the tank isdependent upon the flow rates of the liquid wastes into the saltwell screen. The current flow rate ofliquid into the saltwell screen at 241-S-107 is calculated at 0.21 gpm, or 302 gallons per day (gpd).By observation, the flow rate of liquid into the saltwell screen will decrease and approach 0.05 gpm(72 gpd) as the interstitial liquid level drops. Therefore, to determine the estimated time to pump
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T. L. Hissong 7G320-04-MJS-004
Page 2
February 18, 2004

241-S-107, an average rate of 0.10 gpm (187 gpd) at 50% operating efficiency is assumed. Using this
rate and efficiency, the time to remove the remaining pumpable liquid of 19,773 gallons from tank
241-S-107 is approximately 30 weeks.

Over this 30-week period, numerous system and transfer line flushes would be required to prevent the
typical plugging seen with saltwell transfer systems. The transfer line hold up volume of 147 gallons
necessitates frequent flushes. For example, from August 04, 2003 to August 08,.2003, a total of 552
gallons of flush water and 1034 gallons of dilution water were required to maintain the transfer
system operable. During this time a total of 543 gallons of waste was pumped. If punping was
restarted and similar flush volumes were required for operability, an additional 47,580 gallons of
flush and dilution waters would be added to the DST waste inventory to remove the estimated 19,773
gallons of liquid from
241-S-107.

To facilitate the replacement of the failed jet pump, the pump pit cover plate at 241-S-107 would have
to be removed and workers would be required to work over the open pit. Before the 241-S-107 pump
could be replaced, extensive preparation of the pump pit is required to minimize the spread of
contamination. Radiological Control Planning prepared an analysis of a similar pit activity for a
pump replacement at 241-U-111 (Reference). This evaluation detailed the level of radiation
exposure for each member of the field crew performing the job. The work to prepare the pump pit
and replace the pump would result in a dose exposure estimated to be 922 mrem for the job.

Costs for repair and continued operation of 241-S-107 are based on Single-Shell Tank Interim
Stabilization, Revision 3, Working Schedule Baseline. It is estimated that it would cost $79,000 to
replace the failed pump and meet waste disposal costs at 241-S-107. If repairs were made and
pumping was testarted, the project expenses to calibrate and maintain the current equipment at 241-S-
107 for the projected 30-week pumping schedule is estimated to cost $206,300. Additionally, an
annual waste profile costing S9,400 is required during the projected pumping duration of 241-U-111.
The total project cost for restart and continued maintenance is $294,700.

Based upon these evaluations of ALARA principles, remaining pumpable liquid, generation of excess
wastes, and cost concerns, it is recommended that tank 241-S-107 be declared interim stabilized on
the basis of major equipment failure as defined by Single-Shell Tank Interim Stabilization Evaluation,
TFC-ENG-CHEM-P-15.

If you have any questions, please call me on 373-2408, or Mr. S. L. Swaney on 373-3472.

M. J. Sute , Manager
Retrieval/Closure System Engineering
CH2M HILL

CONCURRENCE:

Date.z, is o-
M. R. Koch, Director
Retrieval/Closure Engineering
CH2M HILL

SLS/ard
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Tank: 241-S-108
Reason Jet-Pumping Halted:

[X] Meets 0.05 gpm criteria, Date of shutdown 9/12/95
[ ] Major equipment failure, Date of shutdown _

Surface Condition & Comments: No supernatant is visible on the surface of the
waste. The waste appears to be saltcake. It is difficult to estimate the
elevation difference between the high and low points of the surface, it
appears relativelv level. but there is some caving and crowning

Saltwell pumping commenced on 3/8/96. The saltwell screen was flushed on four
different occasions when it appeared that the endpoint might be nearing (6/16,
8/1, 8/27, and 9/4). The last flush had little effect. During the last week
the pump would trip due to a lack of fluid in the salt well several times per
day and it was necessary to wait for fluid to collect in the saltwell before
the pumo could be restarted. On 9/12/96, a determination of the saltwell in-
flow rate was performed and met the .05 qpm criteria. A porosity estimate was
performed on 9/26/96.

An in-tank video was delayed until flammable gas issues concerning tank access
were resolved and a new procedure for in-tank videos was written. The video
was taken on 12/3/96.

The final solids volume below is based on the ENRAF level during saltwell
pumping.

Evaluation: (See continuation page for calculations and additional comments)
Photograph review completed - Date of most recent photograph 12/3/96
Tank history review completed. [X]
Tank temperature profile revi ews completed. [X]
Starting Liquid Level 102.1 in Method Saltwell Dip Tubes Date 3/29/96
Final Liquid Level 16.7 in Method Saltwell Dip Tubes Date 9/26/96

Total Net Pumped Volume 39777 gal
Capillary Height Used in Calculation 12 in
Final Solids Volume 448700 gal
Final Average Flowrate 0.047 gom
Calculated Porosity 0.169
Supernatant none
Drainable Interstitial Liquid 4040 gal
Drainable Liquid Remaining 4040 gal
Pumpable Liquid Remaining ___0 gal
[ 3 Justification letter attached
Disposition of Tank:
[X] Tank Interim Stabilized
[ ] Tank Not Interim StabilL d; estar Pumping
Evaluation Performed by: e Date //?
Checked by: 104C1 Date /I,;If'4
Approved By:
Team Lead, Stabilization Engineer t/ Date 1.01I9
Manager, Interim Stabilization Engineering Date ,/P/
Manager, West Tank Farms Transition Project C '1 Date L/o4/e6

Distribution: TWRS Nuclear Safety, Surveillance Engineering, Systems
Engineering, Single Shell Tank History File, TPA Integration Control,
Approving Managers, Evaluation Performer, Team Lead, and Checker
signatures
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EVALUATION CALCULATIONS AND COMMENTS:
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TANK: 2.4Uz108

DETERMINATION OF TA& IN11-F.LOW RATE

The saltwell pump shutdown at 1557 on 9/12/96.

The following weight factor data

TIME WEIGHT FACTOR (IN)

1556
1558
1600
1602
1604
1606
1608
1610
1612
1614
1616
.1618
1620
1622
1624
1626
1 CO2

1.34
3.59
4.62
5.12
6.87
6.87
7.94
9.00
9.00
9.54
10.68
10.68
10.68
10.68
11,71
11.71
11.83

- . --- I- t~7Afl.
was collected from 155b tnrougn i/uu:

TIME

1630
1632
1634
1636
1638
1640

. 1642
1644
1646
1648
1650
1652
1654
1656
1658
1700

was collected from 1556 through I u:

EIMT FACTOR (IN

11.83
11.83
11.83
12.86
12.86
12.86
12.86
12.97
12.97
12.97
12.97
12.97
12.97
12.97
13.54
13.54

atest rate of level increase occurred before sal'twell level rose as

The greas 10 inches at which pint specific gravity indication becomes

high as v f 1 401 was used for specific gravity. This value was
meaningful. A value o 2 to te Waste Compatibility Assessment (West Tank

Farms Transition projects Engineering 
- internal Memo 77240-95-030).

Saltwell Level = (Weight Factor)

Sal twel I

Sal twel I

Level at 1556 = (1.34)/(1.401) = 0.956 in

Level at 1700 = (13.54)/(1.401) = 9.66 in

I Increase 9.66 - 0.956.= 8.70 in
5&LtWBII Leve

Thsalt 10 inch diameter cylinder. Therefore the volume of

fluid entering the, cylinder may be calculated as follows:

(r)2
fluid

* (h)
vol ume

:r = screen radius
h = level increase

231 in3) 5 2.96 gal

V = (pi) **(5 in)2 * (8.70 ) 3  gal)/C

Evaluation Performed by

CheckeI by

Date 
6

V = (pi) *
where V =

Dat e .IZJ/iLS C

(cont)

/ (Specific Gravity)
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-5- 10 8

Deterination of Tank. In-Flow Rate (cont)

HNF-SD-RE-TI-178, Rev. 9
Page 201

Since pump shutdown occurred at 1557, the time period for the determination of

saltwell in-flow rate was 63 min.

Saltwell In-Flow Rate = (Fluid Volume) / (Time)

Saltwell In-Flow Rate (2.96 gal)/(63 min) = .0470 gpm.

The determination above was for the first hour after shutdown.

rate continued to decrease 
after the first hour. See the data

WEIGHT FACTO

13.54 in
14.12 in
14.73 in
14.73 in

LEVEL INCREASE

8.70 in
9.40 in

IN-FLOW RATE

.0470 gpm

.0260 gpm
9.83 in .0183 gpm
9.83 in .0123 gpm

The in-flow
below:

TIME PERIOD

63 min
123 min
183 min
243 min

DETERMINATION OF DRAWABLE INTERSTITIAL FLUID.

Saitwell pumpiflg commenced on 3/8/96 and 6767 gal of wastewere transferred

before a temporary shutdown on 3/23/96.

The first stable saitwell level was obtained on 3/29/96 before pumping was

resumed. The level determination was made using the dip tubes and associated

instrumentation on the saltwell pump skid.

Weight Factor = 142.9 in

Specific Gravity = 1.40

Level = 102.1 in

Saltwell pumping was Completed on 9/12/96 and the saltwell level was declared

sale on9/2p/6g Oc again the level determination was made using the dip
stable on 9/26/96as ited trumentation on the saltwell pump skid.
tubes and associate n

Weight Factor.= 24.1 
in

Specific Gravity = 1.445

Level = 16.7 in

Evaluation Performed by

Checked by feI,

Date ze9
Date /Zai1e/4

1700
1800
1900
2000
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TANK: 241-S-1 8

DETERMINATION OF DRAINABLE INTERSTITIAL FLUID (CONT)

Tank 241-S-108 was not considered to have any supernatant fluid and ENRAF

levels supported this. There was little change in ENRAF level during saltwell

pumping. The ENRAF was calibrated just before pumping commenced on 3/8/96 and

was calibrated again on 9/4/96;" This is the reason for the .51 inch jump in

level between 9/4/and 9/5. The in-tank video showed that the ENRAF plummet

has made a hole in the waste. The discrepancy in level is due to the build up

of waste on the plummet. The actual change in level was only .027 in during

the saltwell pumping. For this reason the change in tank level was not

considered in determining porosity.

ENRAF Level DATE ENRAF LEVEL DATE ENRAF LEVEL DATE

1 A .89i n 3/8/96 170.48 in 6/1/96 170.16 in 9/4/96

170.70 in 4/1/96 170.39 in 7/1/96 170.67 in 9/5/96

170.59 in 5/1/96 170.29 in 8/1/96 170.62 in 9/12/96

Total Gallons of Waste Pumped 48154

Total Gallons of Water Flushed Through the Pump, 
DOV, or

Saltwell Screen = 1690

Total Gallons of Water Flushed Through the 
Transfer Line to 244-S = 1720

Total Gallons of Waste Pumped Between Initial and Final Stabilized

levels = 48154 - 6767 - (1690 - 80) = 39777

NOTE: The 80 gal represents the flush volume between -3/8/96 and 3/29/96.

Porosity was determined using the following formula:

Porosity = (Total Gal of Waste Pumped Between Initial and Final Stable Levels)

/ ((Initial Stable Level - Final Stable Level) * (2750 gal/in))

Porosity = 39777/((102.1 - 16.7)*(2750)) = .169 or 16.9%

VolOme of Drainable Interstitial Fluid =((Final Stable Level - Capillary Ht) *

(2750) * (Porosity))

Capillary Ht for Saltcake 
Waste = 12 in

Final stable fluid level = 16.7 in + 2 in (ht of dip tube above bottom of

screen) + 2 in (ht of screen above tank bottom) 
= 20.7 in

Drainable Interstitial Fluid = ((20.7 - 12) * (27.50) * (.169) = 4040 gal

NOTE: S-108 has a dished bottom' in which the bottom 12 inches of the tank hold

a total of 12500 gal rather than 2750 gal/in. However, the capillary for a

saltcake OIL determination is also 12 in. In addition the riser used for the

screen and diptubes ias the 42 in riser in the middle.of the tank. This means

that the capillary volume in this case can be assumed, to be the dished bottom

of the tank and no correction for the dished bottom is needed.

Evaluation Performed by Date

Checked by 
Date PiieilC
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-.-108

DETERMINATION OF DRAINABLE INTERSTITIAL FLUID (CONT)

HNF-SD-RE-TI-178, Rev. 9
Page 203

Drainable Fluid Remaining - Drainable Interstitial Fluid + Supernatant Fluid

Volume of Supernatant Fluid = 0 gal

Drainable Fluid Remaining = 404.0 + 0 = 4040 gal

Pumpable
(2750) *

Fluid Remaining - Drainable Fluid Remaining -((18 in Unpumpable -t)*

(Porosity))

Pumpable Fluid Remaining = 4040 - ((18)*(2750)*(.169) = 4040 - 8370 < 0

Pumpable'Fluid is assumed 
to be 0.

TANK SOLIDS EVEL

The Hanlon Report indicates that there are 604000 gallons of solids in the

tank. The video shows a relatively level surface with some caving and

crowning. The volume occupied by 604000 gal of solids would require a tank

level of at least 228 in. The ENRAF level at the completion of pumping was

170.62 in. The tank level has been close to this reading for the last ten

years. If the solids were level, the volume would be

((170.62-12) * 2750 + 12500) = 448700 gal. I think that this should be used

for the solids volume as a more accurate figure than 604000 gal and a change

to the Hanlon report will be submitted.-

Evaluation Performed by

Checked by

Date

Date I2//8/K



Single-Shell Tank Interim Stabilization Evaluation Form.

TANK: 241-S-109

(Jet Pumping only) Reason for stopping jet pumping:

[ x ] Meets 0.05 gpm criteria, Date of Shutdown

HNF-SD-RE-TI-178, Rev. 9
Page 204

01/27/01

[ ] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 03/29/01

[ x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 142.0" Method
Final liquid level - 47.5" Method
Total Net Pumped Volume __34.2 Kgal_
Capillary Height Used in Calculation 0"
Final Solids Volume 517.7 Kgal
Final Average Flow rate 0.028 gpm_
Calculated Porosity 0.142
Supematant Volume Remaining 0 gal
Drainable Interstitial Liquid 15.7 Kgal
Drainable Liquid Remaining 15.7 Kgal_
Pumpable Liquid Remaining _ 11.5 Kgal_

LOW -_ Date 09/19/00
_DIP TUBES_ Date 04/26/01

[ ] Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

x ] Tank Interim Stabilized
[I Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer: ?I & '&_ Date

Evaluation checked by Process Engineer: ttO 29A .L .. Date

Interim Stabilization Cognizant Engineer: Date

APPROVED BY:

Manager, Interim Stabilization Engineering Date /

Manager, Process Engineering p-- Date L

DateManager, SST Engineering Z, .

Page 1 of 4
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Page 2 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-109

The surface of 241-S-109 is primarily a white colored salt crystal with small patches of dark salt visible due
to saltwell/sampling activities. Approximately 95% of the waste surface is covered by the salt formations.
The surface level slopes slightly from the tank sidewall down to a depression in the center of the tank.
The depression, centered between both saltwell screens, is circular shaped and estimated to be 9 feet in
diameter based on the visible portions of the saltwell screens. The waste surface appears rough and dry
and shows signs of cracking and slumping due to saltwell pumping. The ENRAF probe is located 6 feet
from the tank center and reads 171.0 inches. Liquid observation well (LOW) readings indicate an
interstitial liquid level (ILL) of 54.5 inches. Dip tube readings are located at the tank center and report an
adjusted liquid surface level of 47.5 inches. This level is based on elevation & fabrication drawings that
show the dip tubes installed 19.25 inches above the tank bottom. There is no visible liquid within the tank,
making the supernatant estimate 0 gallons. All levels are based off the tank centerline dished bottom.
Calculations do not take into account any retained gas within the waste.

For the purposes of this evaluation, the dip tube readings will be used to determine the final quantities of
drainable and pumpable liquid in tank 241-S-109. To calculate drainable interstitial liquid (DIL) using dip
tubes, capillary height is defined as zero in the equation per RPP-5556, Rev. 0. This is due to there being
no solid waste in the saltwell screen to retain liquid through capillary forces.

DATA Final LOW Reading (05/31/01) = 54.468 inches - 54.5 inches

Final ENRAF Reading (06/05/01) = 170.97 inches - 171.0 inches

Dip Tube Reading (04/26/01) = 28.21 inches + 19.25 inches (distance off tank bottom)
= 47.46 inches - 47.5 inches

Initial Liquid Level from 9/19/00 (LOW starting point) = 142.0 inches

Porosity =(Net waste pumped since 9/19/00)/(Init. liquid level- final LOW level)*2750 gal/in

Height of Sludge Layer (13 Kgal) above bottom = 12.18 inches 00

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons **

Supernatant Volume (03/29/01 In-Tank Video Estimate) = 0 gallons

D.I.L. = Drainable Interstitial Liquid *
= ([(Saturated Solids Ht. - 12") - (0" Capillary Ht.)]* 2750 gal/in + 12,500 gal}* porosity

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **

= D.L.R. - [((18" Unpumpable Ht - 12")* 2750 gal/in + 12,500 gallons) * porosity]

**Reference HNF-2978, Rev. 2
"Reference RPP-5556, Rev. 0
@Reference HNF-EP-0182-155

Evaluation Prepared by - , Date A
Evaluation Checked by C Date 0 /v /
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Page 3 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-109

POROSITY:

Porosity = Net waste pumped (since 9/19/00)/ [(Initial liquid level - final LOW level) *2750 gal/in]

= 34,146 gallons / [(142.0" - 54.5") * 2750 gal/in] = 14.2%

DIP TUBE BASIS:

(Note: The lower 12.18" (13,000 gallons) of the tank volume is sludge @ 15% porosity - Ref. HNF-2978)

DIL = [(47.5" - 12.18") * 2750 gal/in] * 0.142 + (13,000 gal * 0.15)

= [(97,130 * 0.142) + (13,000 * 0.15)] = 13,790 gal + 1950 gal = 15,740 gal (15.7 Kqal)

DLR = DIL + Supernatant = 15,740 gallons + 0 gallons = 15,740 gallons (15.7 Kqal)

PLR = DLR - [[(18" - 12.18") * 0.142 * 2750 gal/in + (13,000 gal))* 0.15]

= 15,740 gal - [(2,275 gal) + (1950 gal)] = 15,740- 4225 = 11,515 gallons (11.5 Kgal)

SOLIDS VOLUME:

The upper waste surface level at the tank sidewall is approximated at 220 inches. The waste slopes
gradually from the wall towards a circular shaped depression with a diameter of 9 feet (assumed to be the
frustum of a cone) to a level of 171.2 inches based on ENRAF readings from March 2 91h, 2000. At this
point the slope of the waste drops vertically 6 inches to a level of 165.5 inches to form the depression
(assumed to be a right circular cylinder). This calculation does not account for the surface disturbance
and crater created by waste sampling activities, as much of the interior area is not visible during the video
examination. Also, this calculation assumes the cylindrical depression is located at the centerline of the
tank. Finding the volume of the void space, created by the cone frustum, and subtracting it from the
surface volume calculated the upper volume of the tank. The middle waste volume is calculated by
subtracting the volume of the right circular cylinder from the total middle waste volume. The surface and
middle volumes are then added to the lower and dish volumes to obtain the total volume as follows:

Volume (upper) = [Vol. of (220.0"-171.2") * 2750 gal/in] - Vol. (cone frustum)

(Where frustum volume is = pi * H/3 (R 1 2 + R2̂ 2 + sqrt. (R,^2 * R2 ^
2 )) * 7.481 gal/ft^'3)

= 134,200 gal - [(pi * 4.07'/3) * ((37.5')^2 + (4.5')^2 + ((37.5')^2 * (4.5')'2)'0 .)] * 7.481 gal/ft 3

= 134,200 gallons - 50,865 gallons = 83,335 gallons

Volume (middle) = [Vol. of (171.2" - 165.5)* 2750 gal/in] - Vol. (right circular cylinder)

= 15,675 gallons - [pi * (4.5')^2* 0.5] * 7.481 gal/ft^3= 15,675 - 240 gallons = 15,435 gallons

Volume (lower) = [Vol. of (165.5" - 12)* 2750 gal/in] = 153.5" * 2750 gal/in = 422,125 gallons

Evaluation Prepared by S.q_ Date

Evaluation Checked by ___Date
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Page 4 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-109

SOLIDS VOLUME (cont.):

Vol. (Tot) = Vol. (surface) + Vol. (middle) + Vol. (lower) + Vol. dish bottom (lower 12")

Vol. (Tot) = 83,335 gal + 15,435 gal + 422,125 gal + 12,500 gal = 533,395 gal = 533.4 Kqal

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 533,395 gals - 15,740 = 517,655 = 517.7 Kqal

FLOW DATA:

The trend of monthly
following:

Month
09/00
10/00
11/00
12/00
01/01

pumping rates of 241-S-109 over the life of the pumping campaign reveals the

Hours
67

447
414
299
256

Mode
Bypass
Bypass
Auto
Auto
Auto

Net Waste (Kgal) Pump Rate (qpm)
3.0 0.62

18.2 0.66
9.5 0.37
2.9 0.16
0.6 0.038

The final pump rate is found by data obtained from 0130 January 2 7h to 1130 January 2 71h, 2001 that
show a total of 18 gallons of waste were pumped over the time period of 633 minutes (10.55 hours), while
the pump ran in AUTOMATIC mode. This time span was the last stable operating duration following the
final dip tube flush on January 2 6 h . Data sheets show a flush was performed at 0330 hours, but the
amount was not recorded. Conservatively, this flush total (assumed to be 10 gallons) is left in the 18
gallon total for the shift. The pump ran approximately 8 hours after the January 2 7 h date until final
shutdown of the system. The following equation shows the pumping rate for this final pump run:

Pump Rate = [18 gallons/633 minutes] = (0.028 pm)

Evaluation Prepared by Date

Evaluation Checked by 1Z Date



ATTACHMENT D

Single-Shell Tank Interim Stabilization Form

Page 1 of 7
TANK: 241-S-110

Reason Jet-Pumping Halted:

[X] Meets 0.05 gpm criteria, Date of Shutdown 7/16/96
[XI Major equipment failure, Date of Shutdown 7/16/96

Surface Condition and Comments: No supernatant is visible on the surface of
the waste. There is evidence of some fluid in the saltwell and around the
screen. The waste itself appears to be saltcake. The level is not consistent
and there appears to have been some caving and crowning.

Saltwell pumoing commenced on 2/24/96. On 3/5/96 operators were unable to
restart the pump after a shutdown. Troubleshooting revealed that whenever the
pump was started the thermal overloads in the pump motor (cont on page 2)

Evaluation: (See continuation page for calculations and additional comments)

Photograph review completed - Date of most recent photograph 12/11/96
Tank history review completed. [X]
Tank temperature profile reviews completed. [XJ
Starting Liquid Level 140 in Method Saltwell Dip Tubes Date 6/2/96 -
Final Liquid Level 92.1 Method Saltwell Dip Tubes Date 9/30/96

Total Net Pumped Volume 16678 gal (13826 for
Capillary Height Used in Calculation 12 in
Final Solids Volume 389000 gal
Final Average Flowrate 0.0408 gpm (first 4 hr)
Calculated Porosity 0.129
Supernatant none
Drainable Interstitial Liquid 29800 gal
Drainable Liquid Remaining 29800 gal
Pumpable Liquid Remaining 23400 gal
[X] Justification Letter attached

porosity determination)

Disposition of Tank:

[X] Tank Interim Stabilized
[ ] Tank Not Interim Stabilized; Restart Pumping

Evaluation Performed by

Checked by 22/± aiLt

Date '/'/q

Date //

Approved By:

Team Lead, Stabilization Engineer ?

Manager, Tank Farm Engineering - P 6." E.

Manager, West Tank Farm Operations

Date '/5

Date / .Lf 77

Date 113197

Distribution: TWRS Nuclear Safety, Surveillance Engineering, Systems
Engineering, Single Shell Tank History File, TPA. Integration Control,
Approving Managers, Evaluation Performer, Team Lead, and Checker signatures

HNF-SD-RE-TI-178, Rev. 9
Page 208

')OM



Attachment D (cant) HNF-SD-RE-TI- 178, Rev. 9

EVALUATION CALCULATIONS AND COMMENTS: 
Page 209

TANK: 241-S-110

Surface Condition and Comments 
(cont):

controller would trip. Troubleshooting revealed that the pump motor current

draw was in excess of the motor thermal overload protection. Insulation

testing of the windings showed, the motor windings were still intact. It -is

believed a partial blockage of the pump recirculation line caused the bearings

to be starved of proper lubrication and prevented proper motor cooling. It

was also at this time that the specific gravity indication went to 2.0.

Toubleshootitg revealed no problem with the equipment, but no amount of

flushing or blowdown would clear the specific gravity indication until late

September.

The pump would. still run, although it required the use of overloads with

higher setpointS. Therefore, troubleshooting continued in the hope that the

bearing had not failed and that the plugged recirculation line could be

cleared by dslodging the plug. At one point the run current appeared 
to be

decreasing. It proved to be a false hope. Troubleshooting ended when one of

the motorwindings failed, probably due to a locked rotor.

A modification was made to the recirculation line of the replacement pump.

This mod added a remotely controlled isolation valve, a flow meter, and

another line to allow for flush water into the recirculation line for clearing

any possible plugging. In the event that low flow was indicated in the

recirculation line, the pump would shutdown, and the line could be flushed.

The modified pump was installed in late May at a total cost of approximately

$70,000 and a total dose 
of 640 mR.

Saltwell pump ing resumed on 6/3/96 and continued until 7/16/96 when the pump

shutdown on low recirculation flow and could not be restarted. This time

troubleshooting revealed a different problem. The motor turned freely without

a thermal overload. The pump current draw was determined to be low. Flushing

was possible through the recirculation line indicating that the recirculation

line was clear. When running the pump discharge pressure was very low and

there was no indication of flow. 
The motor would operate, but the pump would

not. This was considered an indication that the pump impeller had become

separated from the motor shaft. It was decided to allow the saltwell levelto

stabilize and then make a determination on whether the tank could be declared

interim stabilized.

At the time of shutdown, the saltwell weight factor was 36.21 inches. After

12 hours the weight factor had risen to almost 77 inches. It continued to

increase towiytreaching 125 inches on 8/1/96 and 140 inches on 8/31/96. It

was not declared stable until late September.

An in-tank video, was delayed until flammable gas issues concerning tank access

were resolved and a new procedure for in-tank videos was written.. The video

was taken on 12/11/96.

Evaluation Performed by > Date 7

Checked by 4!.tJ 
Date iltI7
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EVALUATION CALCULATIONS AND COMMENTS:
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TANK: 241-S-11

DETERMINATION OF TANK IN-FLOW RATE

The saltwell pump shutdown at 0606 on 7/16/96.

The following weight factor data

WEIGHT FACTOR (IN

28.16
29.03
30.06
31.32
32.39
33.34
34.53
35.63
36.51
37.85
38.68
39.68
40.97
41.93
42.80
43.68
44.60

was collected from 0606 through 0708:

TIME

0640
0642
0644
0646
0648
0650
0652
0654
0656
0658
0700
0702
0704
0706
0708

WEIGHT FACTOR (IN)

45.40
46.12
46.62
47.12
47.38
47.76
48.22
48.49
48.83
49.33
49.48
49.75
49.98
50.70
50.70

Since the specific gravity indication was not accurate during

value of 1.390 was used for specific gravity. This value was

attachment 2 to the Waste Compatibility Assessment (West Tank

Projects Engineering - Internal Memo 77240-95-030).

Saltwell Level = (Weight Factor) / (Specific Gravity)

Level at 0606 =

Saltwell Level

the campaign. A
obtained from
Farms Transition

(28.16)/(1.39) = 20.26 in'

at 0706 = (50.70)/(1.39) = 36.47 in

Saltwell Level Increase = 36.47 - 20.26 = 16.21 in

The saitwell screen is a 10 inch diameter cylinder.

fluid entering the cylinder may be calculated as foll

V = (pi) * (r)2 * (h)
where V fluid volume

r screen radius
h level increase

Therefore the volume of
ows:

V = (pi) *

Evaluation

(5 in) 2 * (16.21 in)= 1270 in3 * (1 gal)/( 23 1 in 3 ) = 5.50 gal

Performed b

Checked by c 24

Date / . 7

Date '~ f

TIME

0606
0608
0610
0612
0614
0616
0618
0620
0622
0624
0626
0628
0630
0632
0634
0636
0638

Sal twel 1

l
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EVALUATION CALCULATIONS AND COMMENTS: 
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TANK: 241-S-110

Determination Of Tank In-Flow Rate (cont)

The time period for the determination of saltwell in-flow rate was 60 min from

pump shutdown at 0606 to 0706.

Saltwell In-Flow Rate = (Fluid Volume) / (Time)

Saltwell In.-Flow Rate = (5.50 gal) / (60 min) = .0917 gpm

The In-Flow Rate exceeded the .05 gpm criteria for the first hour after

shutdown. However the flow rate continued to decrease, and the average flow

rate for the first 4 hours after shutdown met the .05 gpm criteria and

continued to decrease afterwards. 
Tank In-Flow Rate met the requirements

despite the shutdown being due to pump failure. See the table below:

TIMIE WEIGHT FACTOR LEVEL LEVEL INCREASE IN-FLOW RATE TIME PERIOD

0706 50.70 in 36.47 in 16.21 in .0917 gpm 060 min

0806 58.18 in 41.86 in 21.60 in .0616 gpm 120 min

0910 68.48 in 49.27 in 29.01 in '.0536 gpm 184 min

1010 68.8 n 49.56 in 29.30 in .0408 gpm 244 min

1112 69.17 in 49.76 in 29.50 in .0328 gpm 306 min

1206 71.95 in 51.76 in 31.50 in .0298 gpm 360 min

1806 76.91 in 55.33 in 35.07 in .0165 gpm 720 min

DETERMINATION F DRAABLE INTERSTITIAL FLUID

Saitwell pumping commenced on 2/24/96 
and 2852 gal of waste were transferred

before pumping was interrupted by the first pump failure on 3/5/96.

The first stable saltwell level was obtained on 6/2/96 before pumping was

resumed bn 6/3/96 after replacing the failed saltwell pump. The weight factor

determination was made using the dip tubes and associated instrumentation on

the saitwell pumping skid. The specific gravity value of 1.390 is based -on

the sample results for the compatibility assessment discussed previously and a

backup sample taken while the pump was being replaced.

Weight Factor = 194.6 in

Specific Gravity = 1.39
Level = 140 in

Saltwell pumping resumed on 6/3/96 and continued until 'the second pump failure

on 7/16/96. The level was declared stable on 9/30/96. The level

determination was made using the dip tubes and associated instrumentation on

the saltwell pumping skid.

Weight Factor = 128 in

Specific Gravity = 1.39
Level = 92.1 in

.Evaluation Performed by Date

Checked by 
Date 16wJ9.
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EVALUATION CALCULATIONS AND COMMENTS: Page 212

TANK: 241-5-110

DETERMINATION OF DRAINABLE INTERSTITIAL FLUID (CONT)

The dip tubes and instrumentation for specific gravity were used for the final

level determination. Specific gravity indication had jumped to 2.0 early in

the campaign and remained at 2 .0 for the rest of the campaign despite all

troubleshooting efforts and all the attempts to blow down and flush the dip

tubes. On 9/24/96 when weight factor had apparently stabilized at 140.5 after

two months a routine flush and blowdown caused the specific gravity and

weight factor indication to decrease. The weight factor immediately dropped

to 130 inches and quickly stabilized at 128 inches. The specific gravity

indication dropped quickly to 1.5 and stabilized at 1.39 over the next few

days. Because of this, the final weight factor used in the porosity

determination was 140.5 in to provide a more conservative figure for porosity.

Given a specific gravity of 1.39, this gives a final level of 101 in for use

in determining porosity.

Tank 241-S-HO0 was not considered to have any supernatant fluid and ENRAF

levels supported this. There was little change in ENRAF level during saltwell

pumping. During pumping the ENRAF level decreased from 149.59 inches when

pumping began on 2/24/96 to 148.99 inches when the second pump failed on

7/16/96. This is a change of only .6 inches and indicated that there was no

supernatant and that the change in supernatant level could be ignored in

determining porosity. The tank video taken in December 1996 verified that

there was no supernatant fluid in the tank.

Total Gallons of Waste Pumped = 17288

Total Gallons of Water Flushed. Through the Pump, DOV, or

Saltwell Screen = 831

Total Gallons of Water Flushed Through the Pump, DOV, or Saltwell Screen

Between the Initial and Final Stable Levels = 610

Total Gallons of Water Flushed Through the Transfer Line = 271

Total Gallons of Waste Pumped Between the Initial. and Final

Stable Levels = 17288 - 2852 - 610 = 13826

Porosity was determined using the following formula:

Porosity (Total Gal of Waste Pumped Between Initial and Final Stable Levels)

/ ((Initial stable Level - Final Stable Level) * (2750 gal/in))

Porosity = 13826/((140 - 101) * (2750)) = .129 or 12.9%

Volume of Drainable Interstitial Fluid ((Final Stable Level - Capillary

Height) * (2750). * (Porosity))

Capillary Height for Saltcake 
Waste = 12 in

Evaluation Performed by rr Date (ArA?

Checked by ALJ - Date //zs/97
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EVALUATION CALCULATIONS AND COMMENTS:
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Page 213

TANK: 241-5- 110

DETERMINATION OF DRAINABLE INTERSTITIAL FLUID (CONT)

Final Stable Fluid Level = 92.1 in + 2 in (ht of dip tube above the bottom of

the screen) + 2 in (t of screen above the tank bottom) = 96.1 in

Drainable Interstitial Fluid = ((96.1 -12) * (2750) * (.129) = 29800 gal

NOTE: S-110 has a dished bottom in which the bottoni 12 inches of the tank hold

a total of 12500 gal rather than 2750 gal/in. However the capillary for a

saltcake OIL determination is also 12 in. In addition the riser used for the

screen and dip tubes was the 42 in riser in the center of the tank. This

means that the capillary volume in this case can be assumed to be the dished

bottom of the tank and no correction for the dished bottom is needed.

Drainable Fluid Remaining = Drainable Interstitial Fluid + Supernatant Fluid

Volume of Supernatant Fluid = 0 gal .

Drainable Fluid Remaining = 29800 + 0 = 29800 gal

Pumpable Fluid Remaining = Drainable Fluid Remaining - ((18 in Unpumpable Ht)

* (2750) * (Porosity))

Pumpable Fluid Remaining = 29800 - ((18) * (2750) * (.129)) = 29800 - 6400 =

23400 gal

Evaluation Performed bY c Date /Z W/a7

Checked by
Date !Lg7
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Letter of Justification for Declaring 241-S-110 Interim Stabilized

Saitwell pumping commenced on 2/24/96 and continued only briefly before the

pump failed on 3/5/96. It is believed that this pump failure was due to a

piece of tank waste which clogging the pump recirculation line and preventing

proper pump lubrication and cooling. 
The pump was repeatedly flushed and

jogged in an attempt to clear the clogged recirculation line although the

motor amperage draw excessively high. This failed to work and the effort

ended when one of the motor windings failed.

It was decided to replace the pump and to modify the recirculation line to

prevent another pump failure due to a plugged recirculation line. The

modification made it possible to monitor recirculation line flow and to flush

the recirculation line using a remotely controlled isolation valve, a flow

meter, and a flush line to the recirculation line. In the event of a low flow

rate in the recirculation line, the saltwell pump would shutdown and alarm.

The recirculation line could then be flushed.

The failed pump was replaced with the modified pump in May 1996. The cost of

pump replacement including the design work for the mod was approximately

$70,000 and the total exposure to personnel during pump replacement was 640

mR.

Pumping was resumed on 6/3/96 and continued until the second pump failed on

7/16/96. This time the failure was not due to the recirculation line.

Instead the pump impeller had become separated from the motor shaft. It was

decided that since rough estimates for porosity indicated that the amount of

drainable fluid in the tank was <50,000 gal, to let the saltwell level

stabilize. A determination of whether the tank could be considered interim

stabilized instead of replacing another pump would be made after the level

stabilized. it took two months for the level to stabilize, and the in-tank

video was delayed until 12/11/96. The results of the video show that the only

evidence of fluid occurred in the depression surrounding the saltwell screen.

No supernatant was observed.

In order for a tank to be declared interim stabilized the following things

must be true:
1. The tank contains <50,000 gal 

of drainable fluid.

2. The tank contains <5,000 gal of supernatant.

The inflow rate to the saltwell screen <.05 gal/min.

Tank 241-S-10 meets the criteria for interim stabilization without continued

pumping. The tank contains 29,800 gal of drainable fluid. No supernatant was

observed. The final tank in-flow rate met the criteria of .05 gpm. It is not

advisable to incur further expense and exposure to install a third pump to

reduce the inventory of drainable fluid. Engineering recommends that Tank

241-S-110 be declared interim stabilized.

Approved B: ), . (

Team Lead, Stabilization Engineer 
iJ r { IDate 1/31/9-

Manager, Tank Farm Engineering 
Date Mi77

Manager, West Tank Farm Operations Date 143

Director, Tank Farm Operations Date 71__
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TANK: 241-S-111

(Jet Pumping only) Reason for stopping jet pumping:

[ ] Meets 0.05 gpm criteria, Date of Shutdown

[X] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments:

10/08103

SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photolvideo review completed - Date of most recent photo/video 03/02/04

[ x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level 204.2" Method ENRAF Date 12/17/01
Final liquid level 86.2" Method LOW Date 05/10/05
Total Net Pumped Volume 98.6 Koal
Capillary Height Used in Calculation 6"
Final Solids Volume 400.8 Koal
Final Average flow rate 0.09 0pm
Porosity 0.17 & 0.24 (assumed)
Supernatant Volume Remaining 0 Kual
Drainable Interstitial Liquid 41.6 Koal
Drainable Liquid Remaining 41.6 Koal
Pumpable Liquid Remaining 36.6 Kqal

[ X] Justification letter attached (Interim Stabilization System Engineer):

Disposition of Tank:

[x ] Tank Interim Stabilized
I Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer: S z " Date

Closure Projects Engineering Support Process Engineer: L-M- Sa54 k; C/)A 4 r.,?' Date 05
(C - Farmm Prject vnjinrrir

APPROVED BY:

Manager, Retrieval/Closure System Engineering I Date

Manager, Closure Projects Engineering Support fA2 §Jnc' Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-111

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-S-111 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and
management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the LOW basis method.
See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-10, Rev. A-8, and the technical basis and formatting requirements of Single-Shell
Tank Interim Stabilization Evaluation procedure, TFC-ENG-CHEM-P-15, Rev. B-1. When complete, this
evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-178, Single-Shell Tank
Leak Stabilization Record.

TANK WASTE DESCRIPTION:

Per Interoffice Memo 7G330-LMS-03-007, saltwell pumping yielded 98,586 gallons of net waste from
241-S-111, while using 18,094 gallons of water for pump flushes. No dilution water was used for pumping
of tank 241-S-111.

The following description was obtained by in-tank video taken 03/02/04. The outer 10' diameter of
241-S-111 is a yellow flaky dry saltcake. The remainder of the waste is a smooth, brownish saitcake with
varying colors and irregular patches of white salt crystals that were created as the waste was dried out by
saltwell pumping. The waste surface appears to be dry with evidence of cracking and shows no standing
water upon the waste surface. The ENRAF plummet is shown located approximately 2" below the main
waste surface level in a small depression and reads 155.06 inches (taken on 03/02/04). Therefore, 157.1
inches (155 inches plus 2 inch depression) will be used as the waste surface level.

Currently, liquid observation well (LOW) readings indicate an ILL of 86.2 inches (taken 05/10/05). Dip
tube readings were obtained by work package WS-04-0568 and through the saltwell Operator Control
System (OCS). The most recent (3/15/04) dip tube level adjusted for the dip tube offset of 6.75 inches and
assuming a zero inch capillary height is 66.97 inches. The dip tube level is a direct reading and not
affected by variations in porosity and capillary attractions, however, the LOW reading will be used for
calculating the final volumes within 241-S-111 since the most recent dip tube reading is over one year old.
All reported levels are based on the centerline of the tank's dished bottom. Calculations do not take into
account any retained gas within the waste.

Evaluation Prepared by Date

Evaluation Checked by Dater5 / . oSDate S/4
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-111
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INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 12/17/01) = 204.2 inches - 204.2 inches

ENRAF Reading from video evaluation (03/02/04) = 155.06 inches - 155.1 inches

Final ENRAF Reading (05/12/05) = 154.09 inches - 154.1 inches

Final Liquid Observation Well (LOW) Reading (05/10/05) = 86.232 inches - 86.2 inches

Final Dip Tube Reading from WS-04-0568 & OCS (03/15/04) = 60.22 inches - 60.22 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 6.75 inches

Final Adjusted Dip Tube Level = 60.22 inches + 6.75 inches = 66.97 inches - 67.0 inches

Capillary Height (based on LOW and saltcake bases) = 6 inches *

Sludge Volume = (288 KL) 76,082 gallons ***

Height of Sludge Layer (76.1 Kgal) above bottom - 36.7 inchest *

Tank Dished Bottom Volume (Lower 12" Height) = 13,378 gallons **

Unpumpable Liquid Height Constant = 18 inches t

Assumed Saltcake Porosity = 24% *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals approximately
2750 gallons when above the dish bottom. *

*Reference HNF-2978, Rev. 5
**Reference RPP-13019, Rev. 0

***Twins Database query 05/03/05

EQUATIONS

D.I.L. = Drainable Interstitial Liquid *
= {[Final LOW Level - Sludge Height - Capillary Height] * 2750 gal/in} *

Assumed porosity (saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *

= D.L.R. - [((Unpump. Ht - 12.0") * 2750 gal/in + Dish Vol.) * assumed sludge porosityl

*Reference HNF-2978, Rev. 5

Evaluation Prepared by kLr~r~
Evaluation Checked by 6.-y

Date

Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-111

RESULTSICALCULATIONS

POROSITY:

The assumed values for saltcake (24%) and sludge (17%) will be used for final drainable volume
calculations as the divergence point of the LOW and ENRAF readings was not obtained. The
divergence point typically seen in saltwell pumping is defined as the point at which the ENRAF
reading stays nearly constant while the LOW (ILL) readings drop in proportion to the volume of
liquid waste being removed from the tank during pumping. Data review shows that the slow
nature of waste pumping from 241-S-1 11, due to restricted transfer lines, made it impossible to
determine the actual point of divergence.

LOW BASIS:

DIL = [(86.2" - 36.7" - 6.0") * 2750 gal/inch] * 0.24 + (76,082 gal *0.17)

= [(119,625) * 0.24] + (76,082 * 0.17) = 28,710 + 12,934 gal = 41,644 gallons (41.6 Koal)

DLR = DIL + Supernatant = 41,644 gallons + 0 gallons = 41,644 gallons (41.6 Koal)

PLR = DLR - [((18.0" - 12.0") * 2750 gal/inch + 13,378 gal) * 0.17J

= DLR - [(16,500 gal + 13,378 gal) * 0.17]

= 41,644 gal - 5,079 gal = 36,565 gallons (36.6 Koal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 03/02/04. The ENRAF level
from 03/02/04 (closest reading to the video) was 155.1 inches. The video revealed the plummet to be
within a 2" depression, therefore 157.1 inches will be used for the solids volume estimate, All estimates
regarding waste dimensions were obtained by comparison with known dimensions of installed in-tank
equipment and drawing D-2, Rev. 6, Half Section at Centerline of 75 ft. Tank from Project 9536, PO #
1451-1/2. The upper waste surface is a yellow flaky dry saltcake formed around the outer 10 diameter of
the tank. Three rings are visible on the outer edge of the tank one at the waste level and two above. The
remaining surface of the solid waste appears to be flat with black, dry, and rough characteristics (assumed
smooth and flat for the majority of the tank). A cone frustum centered on the saltwell screen forming an
approximate 30' diameter base at the upper waste level. The lower base of the frustum is a 20 foot
diameter surface and is approximately 3 feet below the surface level. A cylindrical depression is located
around the LOW at a depth of 3 feet with a 5 foot diameter. Supernatant visible volume is zero gallons.

Per the Best Basis Inventory (381) located in the TWINS database; the sludge volume of 241-S-111 is
76.1 Kgal (36.7 inches). For reporting purposes, the total quantity of solids in the tank will be calculated
and the sludge volume will be subtracted from this total. All volumes are rounded to the nearest whole
gallon. This volume difference will then be the reported quantity of saltcake in 241-S-111. For this
calculation the saltcake and sludge solids volumes include the interstitial liquid but do not include any
supernatant liquid.

Evaluation Prepared by Date 5I1r/Qlt'

Evaluation Checked by Da t 'C/ o/Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-111

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME (cont.):

The saltwell screen is positioned in the center of the tank. For the purpose of this evaluation, the
solids volume will include an evaluation of the tank upper surface volume (minus the conical
shaped depression) and the dish volume. See SOLIDS CALCULATION FIGURE. These
volumes are then added together to obtain the total volume as follows:

SOLIDS CALCULATION FIGURE (not to scale)

Saltcake

UPPER

Saltwell Screen

Sludge

DISH

157.1" Solids Height

-121.1" Depression Bottom

36.7" Sludge Height

12.0" Dish Height

Volume = [Vol. (157.1"-12.0")* 2750 gal/in + Vol. of 12.0" (Dish Volume)] - Vol. (cone frustum)

(Where the right circular cone frustum volume is = (pi * H/3 * (r2 + R * r+ R2 )* 7.481 gal/ft3

Volume (Upper) = [Vol. of (157.1"-12.0") * 2750 gal/in]) = 399,025 gallons

Volume (cone frustum) = pi*(r + R * r+ R2 ) * H/3 * 7.481 gal/ft3 =

= pi * ((10 ft)2 + 10ft * 15ft + (15 ft)2) * (3 ft)/3 * 7.481= 11,164 gallons

Volume (LOW depression) = pi*h*r 2 * 7.481 = 3.14*3*(2.5)2 * 7.481 = 441 gallons

Volume (Upper) = 399,025 gallons - 11,164 gallons - 441 gallons = 387,420 gallons

Volume (Dish) = 13,378 gallons

Volume (Tot) gallons = 387,420 gallons + 13,378 gallons = 400,798 gallons = 400.8 Kqal

Volume Saltcake = Vol (Tot) - Vol (Sludge) = 400,798 gal - 76,082 gal = 324,716 gal = 324.7 Koal

Evaluation Prepared by ,,,-r c
Evaluation Checked by 6 , ') , .- AA '

Date

Date s-3 65

30' DIAMETER

20' DIAMETER

xx

_ _

- - - - - - - -- - - - - -- -- ----
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EVALUATION CALCULATIONS AND COMMENTS:
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TANK: 241-S-1I1

RESULTSICALCULATIONS (cont.)

FLOW DATA:

Although the pumping rate had approached 0.05 gpm several times during the pumping history, it
did not meet the interim stabilization criteria. When pumping was stopped on October 8, 2003,
the pumping rate was approximately 0.17 gpm. The pumping rate was nearing stabilization
requirements when the pump motor failed. Subsequent efforts to restart the pump and transfer
were unsuccessful. It was determined via field tests that the pump was no longer operable.

The final pumping flow rates were found by data obtained from operating procedure TO-420-1 11,
Rev. C-11 from October 4, 2003 to October 7, 2003. These dates were identified as the last
stable operating times for 241-S-111. Pumping was sporadic from October 7, 2003 until October
8, 2003 when the pump failed. During this time frame pumping rates below 0.1 gpm were
recorded on three separate occasions.

October 61h and 7 n, 2003 (2047 (10/6) to 0200 (10/7))

Pumping Rate = 27 gallons / (5.22 hrs * 60) minutes = 0.086 gpm (0.09 aom)

October 5H, 2003 (0200 to 2000 hours)

Pumping Rate = 96 gallons / (18 hrs * 60) minutes = 0.088 gpm (0.09 opm)

October 41h, 2003 (0200 to 2000 hours)

Pumping Rate = 101 gallons / (18 hrs * 60) minutes = 0.094 gpm (0.09 0pm)

The flow rates exceed the minimum stabilization flow rate of 0.05 gallons per minute. Therefore,
a flow rate of 0.09 gallons per minute will be used in the letter of justification for major equipment
failure to calculate expected pumping durations and water usage if pumping of 241-S-111 is
restarted.

SOFTWARE: None.

Evaluation Prepared by Date 6//K.?KS

Date 57/ -Evaluation Checked by X& 4 -C .c e 
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-S-1I1

REFERENCES:

TO-420-l 11, Rev. A-0 through C-1 1, Perform 241-S-111 Saltwell Pumping.

Drawing D-2, Rev. 6, Half Section at Centerline of 75 ft. Tank from Project 9536, PO # 1451-1/2

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

RPP-13019, Rev. 0, Determination of Hanford Tank Waste Volumes.

HNF-SD-RE-TI-178, Rev. 8, Single-Shell Tank Leak Stabilization Record.

TFC-ENG-DESIGN-C-1 0, REV A-8, Engineering Calculations.

TFC-ENG-CHEM-P-15, Rev B-1, Single Shell Tank Interim Stabilization Evaluation.

WS-04-0568, 241-G Weight Factor and Specific Gravity Readings.

7G330-LMS-03-007, October 2003 Saltwell Pumping Volume.

7G320-DGB-05-003, Justification for Declaring 241-S-111 Interim Stabilized, Due to Major
Equipment Failure.

Tank Waste Information System (TWINS) 2005, queried May 3, 2005, [Best Basis Inventory],
Hanford intranet at http://twins.pnl.gov/twins.htm

Pympchrts_PE.xis, Excel log of saltwell pumping history from server \\ap012\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-S-111 has met the applicable criteria for declaration of interim stabilization under the
provisions for major equipment failure, due to the blockage of the transfer line. See Page 1 for
summary and final tank disposition/approvals and letter 7G320-DGB-05-003 "Justification for
declaring 241-S-111 interim stabilized, due to major equipment failure."

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-ENG-CHEM-P-15, section 4.2.1.19.

Evaluation Prepared by

Evaluation Checked by X/4 ,- 4 -/

Date A /.2.4k

Date

_,cv
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From: Retrieval/Closure System Engineering 7G320-DGB-05-003
Phone: 376-3274 S7-24
Date: May 18, 2005
Subject: JUSTIFICATION FOR DECLARING 241-S-1Il INTERIM STABILIZED, DUE TO

MAJOR EQUIPMENT FAILURE

To: T. L. Hissong S7-83

Copies: W. B. Barton S7-70 L. M. Sasaki S7-90
J. S. Boettger S7-24 D. J. Saueressig S7-67
J. W. Cammann S7-83 M. J. Sutey S7-70
J. N. Doeler S7-24 :% a 7
R. A. Dodd S7-83 DGB File/LB
M. R. Koch S7-83

Saltwell pumping of Tank 241-S-1Il began on December 18, 2001, and continued until October 8,
2003, when the saltwell jet pump seized due to a suspected bearing fracture and subsequent motor
shaft failure. A total of 98,586 gallons of liquid waste was transferred to 241-SY-102 before the
failure occurred. Waste volume calculations show 41,600 gallons of drainable interstitial liquid
remaining in the tank, of which 36,600 gallons is estimated to be pumpable. Video observation
reveals there is no supernatant liquid remaining. TFC-ENG-CHEM-P-15, Revision B-1, Single-Shell
Tank Interim Stabilization Evaluation, requires a jet pumped waste tank contain less than 50,000
gallons of drainable interstitial liquid, less than 5000 gallons of supernatant liquid, and achieve a
maximum pump out or in-flow rate of 0.05 gallons per minute (gpm) for interim stabilization.
However, a single-shell waste tank can be declared interim stabilized by major equipment failure by
meeting the drainable interstitial liquid and supernatant quantities, but without meeting the 0.05 gpm
criteria. Tank 241-S-Il l meets the criteria for interim stabilization due to major equipment failure.

The hydraulic properties and pumping history of waste tanks in S-Farm are similar and indicate that
achieving zero pumpable liquid in 241-S-1 11 is not likely. A quantitative assessment of predicted
pumpable liquid remaining was performed per RPP-12324 "Interim Stabilization Calculations:
Pumpable Liquid Remaining." Table 3-3 of this document specifies the predicted quantity of
pumpable liquid that will remain once the stabilization criteria have been fulfilled. The predicted
pumpable liquid remaining for 241-S-111 is 37,000 gallons. If the 241-S-1 11 saltwell pump was
replaced and restarted, the remaining pumpable volume of the tank will be the difference between
36,600 gallons and 37,000 gallons. Since the difference is a negative value, an assumed volume of
5,000 gallons will be used as the remaining pumpable volume for the following calculations in this
evaluation.

If repairs at 241-S-1 11 were completed, the time to pump the remaining liquid from the tank is
dependent upon the flow rates of the liquid wastes into the saltwell screen. The current flow rate of
liquid into the saltwell screen at 241-S-1Il is calculated at 0.09 gpm, or 130 gallons per day (gpd).
By observation, the flow rate of liquid into the saltwell screen will decrease and approach 0.05 gpm
(72 gpd) as the interstitial liquid level drops. Therefore, to determine the estimated time to pump 241-
S-111, an average rate of 0.07 gpm (101 gpd) at 50% operating efficiency is assumed. Using this rate
and efficiency, the time to remove the remaining pumpable liquid of 5,000 gallons from tank 241-S-
III is approximately 14 weeks.
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Over this 14-week period, numerous system and transfer line flushes would be required to prevent the
typical plugging seen with saltwell transfer systems. The transfer line hold up volume of 143 gallons
necessitates frequent flushes. For example, from October 1, 2003, to October 8, 2003, a total of 890
gallons of flush water were required to maintain the transfer system operable. During this time a total
of 891 gallons of waste was pumped. If pumping was restarted and similar flush volumes were
required for operability, an additional 12,460 gallons would be added to the waste stream to remove
the estimated 5,000 gallons of liquid from 241-S- 111.

To facilitate the replacement of the failed jet pump, the pump pit cover plate at 241-S-l 1 would have
to be removed and workers would be required to work over the open pit. Before the pump assembly
can be replaced, extensive preparation of the pump pit is required to minimize the spread of
contamination. A report from the Radiological Control planner on a similar pump replacement
(exposure estimate for U-Ill saltwell replacement) details the level of radiation exposure for each
member of the field crew performing the job. The work to prepare the pump pit and replace the pump
assembly would result in a dose exposure estimated to be 922 mrem for the job.

Costs for repair and continued operation of 241-S-1Il are based on Single-Shell Tank Interim
Stabilization, Revision 3, Working Schedule Baseline. It is estimated that it would cost $147,400 to
replace the equipment, conduct an operability check of the transfer line, and meet waste disposal costs
at 241-S-111. If repairs were made and pumping was restarted, the project expenses to replace,
calibrate, and maintain the current equipment at 241-S-111 for the projected 14-week pumping
schedule is estimated to cost $96,300. Additionally, an annual waste profile costing $9,300 is required
for the restart of 241-S-111. Since no further tanks are being pumped in S-complex, separate
personnel are required to staff S-111 pumping operations thereby adding personnel and training costs
associated with continued pumping. These training costs combined with costs to restart the pumping
system, re-qualify the HIHTL for continued use, and work package planning/SME review resources
adds an estimated $390,600 to the project cost. The total project cost for restart and continued
operation is $643,600.

Based upon these evaluations of ALARA principles, remaining pumpable liquid, generation of excess
wastes, and cost concerns, it is recommended that tank 241-S-1Il be declared interim stabilized on the
basis of major equipment failure as defined by TFC-ENG-CHEM-P-15, Revision B-1, Single-Shell
Tank Interim Stabilization Evaluation.

If you have any questions, please call me on 376-3274, or Mr. S. L. Swaney on 373-3472.

D. G. Baide, Manager
Retrieval/Closure System Engineering

Concurrence: M. R. Koch, Director, Retrieval/Closure Engineering

Signature a4 Q K__ Date 6~I/8 -Or

SLS/ad
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TANK: 241-S-112

Reason for Stopping Pumping: (Jet pumping Only)

E Meets 0.05 gpm criteria, Date of Shutdown N/A

E Major equipment failure, Date of Shutdown N/A

Tank Waste Surface Level Condition and Comments: See description on Page 2.

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video: 6/20/05

Tank history, temperature profile

Starting Liquid Level 127.5"

Final Liquid Level 16.4"

Total Net Pumped Volume

Capillary Height Used in Calcula

Final Solids Volume ,

Final Average Flow Rate

Calculated Porosity

Supernatant Volume Remaining

Drainable Interstitial Liquid

Drainable Liquid Remaining

Pumpable Liquid Remaining

fl Justification letter attached, Lette

and intrusion reviews completed and no anomalies identified

Method LOW Date 9/18/02

Method ENRAF Date 6/20/05

582.9 kgal

tion Not Applicable

29.0 kgal

Not Applicable

0.24 & 0.17 (assumed)

2,035

6.5 kgal,

8.6 kgal

1.8 kgal

r Number:

Disposition of Tank:

Tank Interim Stabilized

Tank Not Interim Stabilized; Restart Pumping

Evaluation P-epered y: D OCLS - Date (- oS
R i losure System Engineer

Evaluation Checked By De -. C D
losure Projec s Engineering Support Process Engineer

APPROVED BY:

Manager, Retrieval/Closure System Engineering Date -4Date-
Manager, Closure Projects Engineering Support Date L A4

A-6003-751 (01/05)
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EVALUATION CALCULATIONS AND COMMENTS:
TANK:

Page 2 of 7
OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting
calculations involved in declaring single-shell waste storage tank 241-S-1 12 interim stabilized.
The criteria to declare 100-series non-jet-pumped single-shell waste storage tanks to be interim
stabilized are: 1) the tank contains less than 50,000 gallons of drainable interstitial liquid (DIL),
and 2) the tank contains less than 5,000 gallons of supernatant.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations and
assumptions established in HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates
and Jet Pump Durations for Interim Stabilization of Remaining Single-Shell Tanks. Calculations
presented will utilize the waste volumes reported by the S-112 process engineer data log
located at \\AP01 2\DPU\SSTStabilization\S-1 12 and \\AP003\sfarmproi\s-1 12\shift engineer.
Conservative estimated waste volumes are used because normal estimates through video
observations and solid waste surface measurements are not practical, as most of the initial S-
112 waste has been removed by retrieval operations and the waste surface is not level or
uniform. See the Calculations section for definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-10, Rev. A-10, and the technical basis and formatting requirements of
Single-Shell Tank Interim Stabilization Evaluation procedure, TFC-ENG-CHEM-P-15, Rev. B-1.
This evaluation does not utilize the evaluation methodology of TFC-ENG-CHEM-P-47, Rev. A-1.
Single-Shell Tank Retrieval Completion Evaluation, although the tank is currently undergoing
retrieval. When complete, this evaluation will be formally released as part of a direct revision to
HNF-SD-RE-TI-178, Single-Shell Tank Leak Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 06/20/05 through video
observation port located in riser 7. Liquid and solid waste from 241-S-112 has been removed
by a combination of saltwell and retrieval pumping operations. Saltwell pumping yielded 7,616
gallons of net waste from 241 -S-112, while using 856 gallons of water for pump flushes and
5,044 gallons of water for injection and dilution. Retrieval pumping field estimates yielded
624,000 gallons of net waste from S-112 and used 1,226 kgal of water for pump flushes and
sluicing additions. However, the total volume pumped exceeded the BBI estimate of 614,000.
For the purposes of this evaluation, the more conservative BB estimate of 614,000 gallons is
used as the total waste pumped during retrieval. At the completion of retrieval activities the final
reported waste volumes will be determined by using the volume displacement methods based
on ENRAF readings and transfer volumes. This method establishes a liquid surface and
measures the associated volume by ENRAF then subtracts any volume transferred from the
tank.

The waste of 241-S-112 appears as a light yellow, sludge type waste with an irregular surface
that was created as the waste was removed by sluicing and pumping. The waste surface
appears to be solids except for a small circular pool surrounding the retrieval pump and a
shallow wedge shape pool that e ten from the pump inlet to the tank wall. The circular pool
Evaluation Preparer: Z Date 5
Evaluation Checker 9 Date 6121/0S

A-6003-751 (01/05)
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(-3 foot diameter) is contained within a slight depression in the waste surface and is assumed
to be symmetrical to the bottom of the tank's dish. The wedge shaped pool is contained within a
slight depression in the waste surface and is estimated to be 4" deep and have a width of
approximately 65*. The ENRAF plummet is located within a stilling well and reads 16.4 inches.
For the purposes of this evaluation, the liquid level visible during the video will conservatively be
assumed to be 16.4 inches. The waste surface at the tank sidewalls is approximately 20 - 22
inches based on a partially visible sidewall knuckle. The waste surface varies across the
diameter of the tank as most of the original waste volume has been removed by retrieval
operations. All reported levels are based on the centerline of the tank's dished bottom.
Calculations do not take into account any retained gas within the waste.

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (LOW - 09/18/02) = 127.55 inches - 127.6 inches

Final ENRAF Reading (6/20/05) = 16.4 inches - 16.4 inches

Saltwell Net Waste Pumped (09/21/02 to 10/10/02 on \\AP012\DPU) = 7,616 gal = 7.6
Kgal

Retrieval Water Usage Volume (from \\AP003\sfarmproi\S-1 12) = 1,226 Kaal

Sludge Volume = 6,080 gallons **

Tank Dished Bottom Volume (Lower 12" Height) = 13,378 gallons

Unpumpable Height = 18 inches *

Assumed Saltcake Porosity = 24% *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500,
gallons
when above the dish bottom.

750, and 1000K gallon SSTs), 1 inch equals 2754

*Reference HNF-2978, Rev. 5
**Reference BBI query 06/20/05

***Reference HNF-1 3019, Rev. 0
****S-1 12 Daily Report for 5/17/05

Evaluation Preparer:

Evaluation Checker:

O ELu
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Date b/i/ S

Date 6 /2-/ /o 5
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Discussion
SUPERNATANT LIQUID VOLUME

There appears to be a small circular pool around the retrieval pump conservatively estimated to
be 3 feet in diameter and a wedge shaped pool that extends from the pump inlet to the tank
wall. The circular pool is estimated to be a right circular cylinder with a 16.4-inch depth. The
wedge shaped pool is estimated to extend 65' with a 4-inch depth. The dish curvature of the
tank bottom will be ignored for conservatism. For the purposes of this evaluation, the ILL
(ENRAF level) will be considered the level of the visible liquid pool and the resultant liquid
volume will be considered the total supernatant volume for the tank. The 16.4" ILL height is
known to be conservative as the pump column is notably lower than the solids level at the
ENRAF. Brine was observed to flow towards the pump column (away from the ENRAF) during
pump draw down. The supernatant is calculated as the sum of the volume of these two pools.

Supernatant = 650/360* * pi * radius ^2 * h + pi * radius A2 * h
= (.18) * pi * (37.5') A2 * 4"/12 inches/ft * 7.481 gal/ft + p1 * (1.5') A2 * 16.4"/12
inches/ft * 7.481 gal/ft
= 2035 gallons

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 06/20/05. The
ENRAF level during the video was 16.4 inches. The waste level at the tank sidewall is
estimated to be 20-22 inches nominally across the tank diameter. All estimates regarding waste
dimensions were obtained by comparison with known dimensions of installed in-tank equipment
and drawing H-2-1783, sht. 1, Rev. 3. The surface of the solid waste is uneven and pitched
towards the pump column due to retrieval operations. A simple calculation based on surface
level measurements is not practical due to the surface features of the remaining waste.
However, the total waste remaining in S-112 was calculated from observations and volumes of
the last transfer from the tank.

Prior to the last transfer from S-1 12 on 5/17/2005 a review of tank video showed that most of
the waste surface was covered by liquid with an estimated 500 gallons of waste above the liquid
surface. The beginning surface level was 22.18 inches. Using the RPP-1 3019 tank volume
calculator this equates to 38,022 gallons.

During the transfer on 5/17/2005, 1014 gallons of water were added to the tank and 8436
gallons were transferred to SY-102.

The remaining total volume in S-112 is estimated to be:
= 38022 + 500 + 1014 - 8436 gallons
= 31,100 gallons (31 koal)

The total solids volumes is:
=31 kgal - gal
=29 kgal

Evaluation Preparer: ! Y . JL Date IG6a/01
Evaluation Checker: xhi Oo& ceg_ Date

61 A-6003-751 (01/05)
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The total volume of waste remaining is the sum of the supernatant liquid, the saltcake and the
sludge. For the solids volume calculation the saltcake and sludge solids volumes include the
interstitial liquid but no supernatant liquid. Per BB located in the TWINS database; the sludge
volume of 241-S-1 12 is 6.08 Kgal.

SALTCAKE WASTE VOLUME

The saltcake waste is the total waste minus the sludge and the supernatant liquid.

Saltcake volume = Total waste volume - supernatant liquid - sludge.
= 31,000 - 6080 - 2035 gallons
= 22,885 gallons (23 koal)

The saltcake volume calculation includes the interstitial liquid.

NOTE: The retrieval of 241-S-112 has reached the limit of the deployed saltcake dissolution
technology. It is expected that retrieval will resume after a new technology is deployed and will
continue until all practical solid waste has been removed from the tank to meet the requirements
of TFC-ENG-CHEM-P-47 Single-Shell Tank Retrieval Completion Evaluation. The volumes
reported within this evaluation are as of June 20, 2005 and will only reflect those totals retrieved
prior to the video examination to determine if the criteria for Interim Stabilization had been
satisfied.

EQUATIONS

Retrieval Net Waste Pumped = Initial BB volume - Remaining S-112 volume
Total New Waste Removed =Saltwell Net Waste Pumped -Retrieval Net Waste Pumped
Remaining Volume of Saltcake = Remaining S-112 volume - Sludge volume (BBI
estimate)

D.I.L. = Drainable Interstitial Liquid
= Remaining Volume of Saltcake * (assumed saltcake porosity) + Sludge Volume
* (assumed sludge porosity)

D.L.R. = Drainable Liquid Remaining
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *
= D.L.R. - [((Unpump. Ht - 12") * 2754 gal/in + (Dish Volume - Sludge Volume)) *

(assumed saltcake porosity) + Sludge Volume * (assumed sludge porosity)]

*Reference HNF-2978, Rev. 5
'*Reference BBI query 06/20/05

***Reference HNF-13019, Rev. 0
****S-112 Daily Report for 5/17/05

Evaluation Preparer: nDate

Evaluation Checke T A o ECE Date 14 4I
A-6003-751 (01/05)
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RESULTS/CALCULATIONS

MBD BASIS:
Retrieval Net Waste Pumped = 614 kgal - 31 kgal = 583 kgal
Remaining Volume of Saltcake = 31.0 Kgal - 6.08 Kgal - 2.0 Kgal = 23.0 Kcal

DlL = [23.0 Kgal * 0.24 + 6.08 Kgal * 0.17]

= [5,520 gal + 1,034 gal] = 6,554 gallons (6.5 Kgal)

DLR = DIL + Supernatant = 6,554 gallons + 2,035 gallons = 8,589 gallons (8.6 Kgal)

PLR = DLR - [((18" - 12") * 2754 gal/in + (13,378 gal - 6,080 gal)) * 0.24 + 6,080 gal
* 0.17]

= 8,589 gal - [(16,524 gal + 7,298 gal) * 0.24 + 6,080 gal * 0.17]

= 8,589 - [5,717 gal + 1,034 gal] = 8,589 gal - 6,751 gal =1838 gal = (1.8 Koal)

FLOW DATA:

The final pump flow rate is not applicable to this stabilization evaluation as the tank was
pumped using a positive displacement pump, not a jet-pump. The 0.05 a gpm criterion
applies only to jet pumped tanks.

SOFTWARE: None.

Evaluation Preparer:

Evaluation Checker:

mLY Sb.

A/ l Coc c7,

Date 0')5
Date 0
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EVALUATION CALCULATIONS AND COMMENTS:
TANK:

Page 7of7
REFERENCES:

H-2-1783, Sht. 1, Rev. 3, 75 ft. Composite Storage Tanks Sections.

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump
Durations for Interim Stabilization of Remaining Single-Shell Tanks.

TFC-ENG-DESIGN-C-10, Rev. A-10, Engineering Calculations.

TFC-ENG-CHEM-P-47, Rev. A-1, Single-Shell Tank Retrieval Completion Evaluation

TFC-ENG-CHEM-P-15, Rev. B-1, Single-Shell Tank Interim Stabilization Evaluation
procedure.

HNF-SD-RE-T-1 78, Rev. 8, Single-Shell Tank Leak Stabilization Record.

Tank Waste Information System (TWINS) 2004, queried June 20, 2005, [posted Tank
Integrity Reports], Hanford intranet at http://twinswhse.pnl.cov/

Waste Transfer Estimator 04-07-2004.xls, log of retrieval pumping from
\\AP003\sfarmpro\sl 12

CONCLUSIONS/RECOMMENDATIONS:

241-S-1 12 has met the criteria for declaration of interim stabilization. See Page 1 for
summary and final tank disposition data.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other
information may be found in the tank history file maintained by Retrieval Closure System
Engineering, per the requirements TFC-ENG-CHEM-P-1 5, Rev. B-1, section 4.2.19.

Evaluation Preparer:

Evaluation Checker:

/
:fl
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Date L
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TANK: 241-SX-101

(Jet Pumping only) Reason for stopping jet pumping:

[ x ] Meets 0.05 gpm criteria, Date of Shutdown 05/14/03

[ I Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 08/06/03

[x Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 166.8" Method - ENRAF Date 11/21/00
Final liquid level _ 120.3" Method - LOW Date 08/05/03
Total Net Pumped Volume ___33.0 Kgal__
Capillary Height Used in Calculation 6"
Final Solids Volume 418.4 Kgal_
Final Average flow rate 0.039 gpm____
Calculated Porosity 0.128
Supematant Volume Remaining 1_78 gal _
Drainable Interstitial Liquid 43.4 Kgal____
Drainable Liquid Remaining 43.5 Kgal____
Pumpable Liquid Remaining _ 38.9 Kgal____

[ Justification letter attached (Interim Stabilization System Engineer):

Disposition of Tank:

x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer: Date

Closure Projects Engineering Support Process Engine ' Date

APPROVED BY:

Manager, Retrieval/Closure System Engineering -

Manager, Closure Projects Engineering Support

Manager, SST System Engineering ZfI

Date

Date

Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-101

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-SX-101 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and

management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the LOW basis method.
See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-1 0, REV A, and the technical basis and formatting requirements of Tank Farm
Facility Interim Stabilization Evaluation procedure, HNF-IP-0842, Volume IV, Section 4.1. When
complete, this evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-178,
Single-Shell Tank Leak Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 08/06/03 through the observation port
designated riser #19. The waste of 241-SX-101 is a rough, yellowish gray saltcake waste with an irregular
surface of visible cracks and shelves that were created as the waste was dried out by saltwell pumping.
Saltwell pumping yielded 33,049 gallons of net waste from 241-SX-101, while using 3,649 gallons of water
for pump flushes and 47,936 gallons of water for dilution. The waste surface appears to be dry and shows
no standing water upon the waste surface. A cylindrical pool (-5 foot diameter) around the saltwell screen
shows evidence of apparent supernatant liquid. Upon closer examination, the liquid visible around the
saltwell screen is the interstitial liquid level (ILL). The ILL is visible during the video examination due to the
camera positioning directly above the waste feature. The ENRAF plummet is located 25 feet from the
tank wall (12.5 feet from the tank center) and reads 160.3 inches. The waste surface gradually slopes
between 173.0 and 214.0 inches from one side of the tank to the other based on exposed tank wall rings.
Between the walls, the waste surface is essentially flat until reaching a cone shaped depression (-15 foot
diameter) around the saltwell screen. The 5 foot diameter cylindrical pool is contained within the larger
cone shaped depression.

Currently, liquid observation well (LOW) readings indicate an ILL of 120.3 inches. ENRAF readings
indicate the surface level is 160.3 inches. Dip tube readings are obtained weekly by work package
WS-03-0299. The current (08/12/03) dip tube level adjusted for the dip tube offset of 54.0 inches (dip
tubes and saltwell screen were shortened after encountering impermeable waste at this level) and
assuming a zero inch capillary height, is 121.8 inches. All reported levels are based on the centerline of
the tank's dished bottom. Calculations do not take into account any retained gas within the waste.

Evaluation Prepared by .,Date /

Evaluation checked by Date + 03
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-101

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 11/21/00) = 166.77 inches - 166.8 inches

Final ENRAF Reading (08/13/03) = 160.31 inches - 160.3 inches

Final Liquid Observation Well (LOW) Reading (08/12/03) = 120.28 inches - 120.3 inches

Final Dip Tube Reading from WS-03-0299 (8/12/03) = 67.81 inches - 67.8 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 54.0 inches

Final Adjusted Dip Tube Level = 67.81 inches + 54.0 inches = 121.81 inches - 121.8 inches

Divergence point = LOW & ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = (based on LOW Level from 12/05/00) = 159.96 inches - 160.0 inches

Net Waste Pumped since divergence (use week end 12/10/00 from \\AP012\DPU) = 13,952 gallons

Capillary Height (based on LOW and saltcake bases) = 6 inches *

Sludge Volume = 144,000 callons *

Height of Sludge Layer (144 Kgal) above bottom - 60.5 inches

Tank Dished Bottom Volume (Lower 14.9" Height) = 18,500 gallons *

Unpumpable Liquid Height Constant = 18 inches *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

EQUATIONS

Drainable Porosity (Saltcake) = Net waste pumped (since 12/05/00)/[(Divergence point - final
LOW level)*2750 gal/in]

D.1.L. = Drainable Interstitial Liquid *
= {[Final Adj. LOW Level - Sludge Height - Capillary Height] * 2750 gallin} *

Drainable porosity (saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *

= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *

= D.L.R.- [((Unpump. Ht- 14.9") * 2750 gal/in + Dish Vol.) * assumed sludge porosity]

*Reference HNF-2978, Rev. 5

Evaluation Prepared by Date 8iA 213
Evaluation Checked by Date



HNF-SD-RE-TI-178, Rev. 9
Single-Shell Tank Interim Stabilization Evaluation Form (cont.) Page 234

Page 4 of 6
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-101

RESULTS/CALCULATIONS

POROSITY:

Drainable Porosity (Saltcake) = Net waste pumped (since 12/05/00)/ [(Divergence point - final
LOW level)*2750 gal/in]

(13,952 gallons) / [(160.0" - 120.3") * 2750 gal/in] *100% = 12.8%

LOW BASIS:

DIL = [(120.3" - 60.5" - 6") * 2750 gal/in] * 0.128 + (144,000 gal * 0.17)

= [147,950 * 0.128 + 144,000 gal * 0.17] = 18,938 + 24,480 43,418 gallons (43.4 Koal)

DLR = DIL + Supernatant = 43,418 gallons + 80 gallons = 43,500 gallons (43.5 Kqal)

PLR = DLR - [((18" - 14.9") * 2750 gal/in + 18,500 gal) * 0.17]

= 43,500 gal - [(8,525 gal + 18,500 gal * 0.17)] = 43,500 - [27,025 * 0.171 =

= 43,500 gal - 4,594 gal = 38,906 gal = (38.9 Koal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 08/06/03. The
ENRAF level during the video was 160.3 inches and will be used for the solids volume estimate.
All estimates regarding waste dimensions were obtained by comparison with known dimensions of
installed in-tank equipment and drawing H-2-3951 1, sht. 1. The surface of the solid waste is
assumed smooth and flat for the majority of the tank except for an approximate 15 foot diameter
cone shaped depression centered on the saltwell screen. This depression is covered with various
deep trough-like cracks and steep shelves due to saitwell pumping. The cone extends down
approximately 39 inches to a 5-foot diameter pool around the saltwell screen. Based on elevation
estimates, the pool is extrapolated to be 19.2 inches deep. For the purposes of this evaluation,
the visible liquid will be considered supernatant and will be calculated using the dip tube level.

Per HNF-2978, Rev. 5 and Best Basis Inventory (BBI) located in the TWINS database; the sludge
volume of 241-SX-101 is 144 Kgal. For reporting purposes, the total quantity of solids in the tank
will be calculated and the sludge volume will be subtracted from this total. This volume difference
will then be the reported quantity of saltcake in 241 -SX-101. For this calculation the saltcake and
sludge solids volumes include the interstitial liquid but do not include any supernatant liquid.

The saltwell screen is not positioned in the center of the tank, but for the purpose of this analysis
and calculations, it is assumed to be in the center. This approximation will have no impact on the
volume calculated and will simplify the calculations for subtracting a cone shaped depression.
Therefore, for the purpose of this evaluation, the solids volume will include an evaluation of the
upper surface (subtracting the cone shaped depression), lower volume and the dish volume. See
SOLIDS CALCULATION FIGURE (next page). These volumes are then added together to obtain
the total volume as follows:

Evaluation Prepared by ._-_ Date ?

Evaluation Checked by __.- Date-
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-101

RESULTSICALCULATIONS (cont.)

SOLIDS VOLUME (cont):

SOLIDS CALCULATION FIGURE

2.5' RADIUS 
7.5' RADIUS

-LLLLLLL ~ ~ ~ IIIL L--

UPPER
Saltcake

LOWER
Sludge

DISH

160.3" Solids Height

121.8" Supernatant Pool

-102.6" Depression Bottom

0.5" Sludge Height

14.9" Dish Height

Volume (Upper) = [Vol. of (160.3"-102.6") * 2750 gal/in] - Vol. (right circular cone)

(Where right circular cone volume is = (pi * H/3 * r' 2 ) * 7.481 gal/ft'3

Volume (Upper) = 158,675 gal - [(pi * (4.808 ft/3) * (7.5 ft) '2 * 7.481 gal/ ft"]

Volume (Upper) = 158,675 gal - 2,119 gal = 156,556 gallons

Volume (Lower) = (102.6" - 14.9") * 2750 gal/in = 241,175 gallons

Volume (Dish) = 18,500 gallons

Volume (Supernatant) = Vol. (right circular cone)

Volume (Supernatant) = [(pi * (1.6 ft/3) * (2.5 ft) ̂ 2 * 7.481 gal/ ft'3] = 78 gallons

Volume (Tot) gallons = 158,675 + 241,175 + 18,500 + 78 = 418,428 gallons = 418.4 Kgal

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 418,428 gallons - 78 gallons = 418,350 gallons = 418.4 Koal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 418,350 gallons gals - 144,000 gallons = 274,350 gallons = 272.4 Kqal

Evaluation Prepared by A- Date

DateEvaluation Checked by ...
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-101

RESULTS/CALCULATIONS (cont.)

FLOW DATA:

The final pump flow rate is found by data obtained from operating procedure TO-420-101,
Rev. C-4 from 1400 April 26, 2003 to 1400 April 27, 2003 that show a total of 56 gallons of waste
pumped over the time period of 1440 minutes (24 hours), while the pump ran in AUTOMATIC
mode. This time span was the last stable operating shift of the saltwell pump. During the final
month of pumping, 241-SX-101 achieved a net waste flow rate below 0.05 gpm on four separate
occasions. Flushes were performed between each occasion to verify flow data. During the final
week of pumping, approximately 230 gallons of water was used for pump system piping and
saltwell screen flushes. The following equation shows the pumping rate for the final pump run:

Pump Rate = [56 gallons / 1440 minutes] = (0.039 gpm)

SOFTWARE: None.

REFERENCES:

TO-420-101, Rev. A-1 through C-6, Perform 241-SX-101 Saitwell Pumping.

H-2-3951 1, Sht. 1, Rev. 3, 75 ft. Storage Tanks Composite Section Waste Storage Tanks 241-SX

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

TFC-ENG-DESIGN-C-1 0, REV A, Engineering Calculations.

HNF-IP-0842, Volume IV, Section 4.1, Tank Farm Facility Interim Stabilization Evaluation

HNF-SD-RE-TI-1 78, Rev. 8, Single-Shell Tank Leak Stabilization Record.

WS-03-0299, 241-G Weight Factor and Specific Gravity Readings

Tank Waste Information System (TWINS) 2003, queried August 11, 2003, [posted Tank Integrity
Reports], Hanford intranet at http://twinswhse.pnl.pov/

PumpchrtsPE.xIs, Excel log of saltwell pumping history from server \\ap012\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-SX-101 has met the applicable criteria for declaration of interim stabilization. See Page 1 for
summary and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements HNF-IP-0842, Vol. 4 Section 4.1, paragraph 3.4.1.

Evaluation Prepared by Date .61 2.

Evaluation Checked by Date



HNF-SD-RE-TI-178, Rev. 9
Single-Shell Tank Interim Stabilization Evaluation Form Page 237

Page 1 of 7

TANK: 241-SX-102

(Jet Pumping only) Reason for stopping jet pumping:

[ ] Meets 0.05 gpm criteria, Date of Shutdown

[x] Major equipment failure, Date of Shutdown 08/28/03

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGF 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 12/10/03

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level 190.2" Method ENRAF Date 12/15/01
Final liquid level 68.1" Method Dip Tubes Date 07/05/04
Total Net Pumped Volume 97.6 Koal
Capillary Height Used in Calculation 0"
Final Solids Volume 341.3 Koal
Final Average flow rate 0.104 nom
Porosity 0.17 & 0.24 (assumed)
Supernatant Volume Remaining 0 gal
Drainable Interstitial Liquid 36.2 Kaal
Drainable Liquid Remaining 36.2 Kal
Pumpable Liquid Remaining 31.3 Koal

[xJ Justification letter attached (Interim Stabilization System Engineer): 7G320-04-MJS.022

Disposition of Tank:

[x ] Tank Interim Stabilized
] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer: Date
S L

Closure Projects Engineering Support Process Engineer: 4 1h £cseasU Date _ 0

APPROVED BY:

Manager, Retrieval/Closure System Engineering

Manager, Closure Projects Engineering Support

& Date_

z2 7? Date 7Zi
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-102

OBJECTIVEIPURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-SX-102 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and

management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the Dip Tube basis
method. See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-1 0, Rev. A-5, and the technical basis and formatting requirements of
TFC-ENG-CHEM-P-15, Rev. A-1 Single-Shell Tank Interim Stabilization Evaluation. When complete, this
evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-178, Single-Shell Tank
Leak Stabilization Record.

TANK WASTE DESCRIPTION:

Per Interoffice Memo 7G330-LMS-03-005, saltwell pumping yielded 97,621 gallons of net waste from 241-
SX-1 02, while using 8,851 gallons of water for pump flushes and 75,695 gallons of water for dilution.

The following description was obtained by in-tank video taken 12/10/03 through the observation port
designated riser # 8. The waste of 241 -SX-1 02 is a rough, yellowish gray saltcake waste with an irregular
surface of visible cracks and shelves that were created as the waste was dried out by saltwell pumping.
The waste surface appears to be dry and shows no standing water upon the waste surface. A cylindrical
depression -36 feet in diameter and 8' deep has formed around the saltwell screen as a result of pumping
activities. There is no evidence of supernatant liquid on the surface. The ENRAF plummet is located 25
feet from the tank wall (12.5 feet from the tank center) and reads 153.7 inches. The waste surface is
generally flat across the tank aside from the large cylindrical depression around the saltwell screen.

The liquid observation well (LOW) instrumentation failed on 7/17/02. ENRAF readings indicate the
surface level is 153.0 inches. Dip tube readings are obtained weekly by work package WS-04-0568 and
through the saltwell Operator Control System (OCS). The current (07/05/04) dip tube level adjusted for
the dip tube offset of 6.5 inches assuming a zero inch capillary height, is 68.1 inches. All reported levels
are based on the centerline of the tank's dished bottom. Calculations do not take into account any retained
gas within the waste.

Evaluation Prepared by Date

Evaluation Checked by LA4. S n tD Date -/ Ti
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-102

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 12/15/01) = 190.19 inches - 190.2 inches

Final ENRAF Reading (07/09/04) = 152.95 inches - 153.0 inches

Final Liquid Observation Well (LOW) Reading occurred 7/17/02 prior to instrumentation failure

Final Dip Tube Reading from WS-04-0568 & OCS (07/05/04) = 61.63 inches - 61.6 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 6.5 inches

Final Adjusted Dip Tube Level = 61.63 inches + 6.5 inches = 68.13 inches - 68.1 inches

Divergence point = LOW & ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = No divergence point as the LOW failed after the onset of saltwell pumping.

Net Waste Pumped (data through 08/18/03 on \\AP012\DPU) = 97,621 gal = 97.6 Kaallons

Capillary Height (based on LOW and saItcake bases) = 0 inches **

Sludge Volume = (209 KL) 55,212 gallons ****

Height of Sludge Layer (55.2 Kgal) above bottom - 27.45 inches

Tank Dished Bottom Volume (Lower 14.9" Height) = 20.553 gallons

Unpumpable Liquid Height Constant = 18 inches *

Assumed Sludge Porosity = 17%/ *

Assumed Saltcake Porosity = 24% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

EQUATIONS

D.I.L. = Drainable Interstitial iqidr *

Evaluation

{[Final Adj. Dip Tube Level - Sludge Height - Capillary Height * 2750 gal/in} *
Drainable porosity (saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *
= D.L.R. - [((Unpump. Ht - 14.9") * 2750 gal/in + Dish Vol.) *assumed sludge porosity]

*Reference HNF-2978, Rev. 5
**Reference RPP-5556, Rev. 0

**Reference RPP-1 3019, Rev. 0
****Twins Database query 07/09/04

Prepared by Date 7/Ir/t(

Evaluation Checked by D /ate-A.7 /Date7
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-102

RESULTS/CALCULATIONS

DIP TUBE BASIS:

DIL = [(68.1"- 27.45"- 0") * 2750 gal/in] * 0.24 + (55,212 gal * 0.17)

= [111,788 * 0.24 + 55,212 gal * 0.17] = 26,829 + 9,386 = 36,215 (36.2 Koal)

DLR = DIL + Supernatant = 36,215 gallons + 0 gallons = 36,215 gallons (36.2 Kqal)

PLR = DLR - [((18" - 14.9") * 2750 gal/in + 20,553 gal) * 0.17]

= 36,215 gal - [(8,525 gal + 20,553 gal) * 0.17] = 36,215 - [29,078 * 0.17]

= 36,215 gal - 4,943 gal = 31,272 gal = (31.3 Koal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 12/10/03. The
ENRAF level during the video was 153.7 inches and will be used for the solids volume estimate.
All estimates regarding waste dimensions were obtained by comparison with known dimensions of
installed in-tank equipment and drawing H-2-3951 1, sht. 1. The surface of the solid waste is
assumed smooth and flat for the majority of the tank except for an approximate 36 foot diameter
by 8 feet deep cylindrical depression centered on the saltwell screen. This depression is covered
with various deep cracks and steep shelves due to saltwell pumping. The cylinder extends down
approximately 96 inches to a 36-foot diameter flat surface around the saltwell screen.

Per HNF-2978, Rev. 5 and Best Basis Inventory (BBI) located in the TWINS database; the sludge
volume of 241-SX-102 is 55.2 Kgal. For reporting purposes, the total quantity of solids in the tank
will be calculated and the sludge volume will be subtracted from this total. This volume difference
will then be the reported quantity of saltcake in 241-SX-102. For this calculation the saltcake and
sludge solids volumes include the interstitial liquid but do not include any supernatant liquid.

The saltwell screen is not positioned in the center of the tank, but for the purpose of this analysis
and calculations, it is assumed to be in the center. This approximation will have no impact on the
volume calculated and will simplify the calculations for subtracting a cylindrical shaped
depression. Therefore, for the purpose of this evaluation, the solids volume will include an
evaluation of the upper surface (subtracting the cylindrical depression), lower volume and the dish
volume. See SOLIDS CALCULATION FIGURE (next page). These volumes are then added
together to obtain the total volume as follows:

Evaluation Prepared by _ SZ- - -Date -// r/z

Evaluation Checked by DateDate
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-102

RESULTS/CALCULATIONS (cont.)

HNF-SD-RE-TI-178, Rev. 9
Page 241

Page 5 of 7

SOLIDS VOLUME (cont)

SOLIDS CALCULATION FIGURE

18. 0

UPPER
Saltcake _

LOWER
Sludge

DTSH

153.7" Solids Height

- _57.7" Depression Bottom

27.45" Sludge Height

- 14.9" Dish Height

Volume (Upper) = [Vol. of (153.7"- 57.7") * 2750 gal/in] - Vol. (cylinder)

(Where the cylinder volume is = (pi * H * r 2) * 7.481 gal/ft'3

Volume (Upper) = 264,000 gal - [(pi * (8 ft) * (18 ft) '2 * 7.481 gal/ ft"3]

Volume (Upper) = 264,000 gal - 60,918 gal = 203,082 gallons

Volume (Lower) = (57.7" - 14.9") * 2750 gal/in = 117,700 gallons

Volume (Dish) = 20,553 gallons

Volume (Supernatant) = 0

Volume (Tot) gallons = 203,082 + 117,700 + 20,553 = 341,335 gallons = 341.3 Kgal

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 341,335 gallons - 0 gallons = 341.3 Kqal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 341,335 gallons gals - 55,212 gallons = 286,123 gallons = 286.1 Kqal

Evaluation Prepared by DateDate 71foY

Date /gaCEvaluation Checked by

Evaluation Prepared by

- - - - -'
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The final pump flow rate is found by data obtained from operating procedure TO-420-102,
Rev. B-7 from 2000 August 17, 2003 to 2000 August 18, 2003 that show a total of 150.5 gallons of
net waste pumped over the time period of 1440 minutes (24 hours). These data were taken over
the time span comprising the last stable operating shift of the saltwell pump prior to major
equipment failure. The following equation shows the final pumping rate:

Pump Rate = [150.5 gallons / 1440 minutes] = (0.104 gpm)

The flow rate exceeds the minimum stabilization flow rate of 0.05 gallons per minute. The flow
rate of 0.21 gallons per minute will be used in the letter of justification for major equipment failure
to calculate expected pumping durations and water usage if pumping of 241-SX-1 02 is restarted.

SOFTWARE: None.

REFERENCES:

TO-420-102, Rev. A-1 through B-7, Perform 241-SX-102 Saitwell Pumping.

H-2-3951 1, Sht. 1, Rev. 3, 75 ft. Storage Tanks Composite Section Waste Storage Tanks 241-SX

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shelf Tanks.

RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell
Tanks Declared Stabilized

RPP-13019, Rev. 0, Determination of Hanford Tank Waste Volumes.

HNF-SD-RE-TI-178, Rev. 8, Single-Shell Tank Leak Stabilization Record.

TFC-ENG-DESIGN-C-1 0, REV A-5, Engineering Calculations.

TFC-ENG-CHEM-P-1 5, Rev A-1, Single Shell Tank Interim Stabilization Evaluation.

WS-04-0568, 241-G Weight Factor and Specific Gravity Readings.

7G330-LMS-03-005, August 2003 Saltwell Pumping Volume.

7G320-04-MJS.022, Justification for Declaring 241-SX-102 Interim Stabilized, Due to Major
Equipment Failure.

Tank Waste Information System (TWINS) 2004, queried July 9, 2004, Hanford intranet at
http://twins.pnl.gov/twins.htm

Pumpchrts_PE.xls, Excel log of saltwell pumping history from server \\apOl2\dpu\pumpchartsPE.

Evaluation Prepared by -~ u-~
Evaluation Checked by

Date 2 /Z

Date 7 is 5

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-102

RESULTS/CALCULATIONS (cont.)

FLOW DATA:
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EVALUATION CALCULATIONS AND COMMENTS:

HNF-SD-RE-TI-178, Rev. 9
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TANK: 241-SX-102

CONCLUSIONS/RECOMMENDATIONS:

241-SX-1 02 has met the criteria for declaration of interim stabilization, due to major equipment
failure. See Page 1 for summary and final tank disposition/approvals and letter 7G320-04-
MJS.022 "Justification for declaring 241-SX-102 interim stabilized, due to major equipment
failure."

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-ENG-CHEM-P-15, section 4.2.19.

Evaluation Prepared by

Evaluation Checked by 'A -s Ax

Date 7/lf/2t

Date 7//c/OX
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INTEROFFICE MEMO Hanford Group, Inc.

From: Retrieval/Closure System Engineering 7G320-04-mjs.022
Phone: 373-2408 S7-24
Date: July 20, 2004
Subject: JUSTIFICATION FOR DECLARING 241-SX-102 INTERIM STABILIZED,

DUE TO MAJOR EQUIPMENT FAILURE.

To: T.L. Hissong S7-83

Copies: W.B. Barton S7-70
J.W. Cammann S7-83
R.A. Dodd S7-83
J.N. Doeler S7-24
K.C. Dorwick S7-83
R.A. Flores S7-20
T.M. Homer S5-08
M.R. Koch S7-70
D.J. Saueressig S7-20
S.L. Swaney S7-24
W.T. Thompson S7-70
R.P. Tucker S7-83
D.T. Vladimiroff S7-20

Saltwell pumping of Tank 241-SX-102 began on 12/15/01 and continued until 08/18/03 when
the saltwell jet pump shutdown due to a high temperature alarm. Subsequent investigation found
that the transfer system will flush well and the pump motor will start, however, the pump will not
develop head pressure. This is indicative of shaft or impellor failure, most likely due to
excessive wear. A net volume of 97,621 gallons of liquid waste was transferred to Double-Shell
tank (DST) 241-SY-102 before the failure occurred. Waste volume calculations show 36,215
gallons of drainable interstitial liquid (DIL) remaining in the tank, of which 31,272 gallons is
calculated as the quantity of pumpable liquid remaining (PLR). Video observation reveals there
is no supernatant liquid remaining. Single-Shell Tank Interim Stabilization Evaluation, TFC-
ENG-CHEM-P-15, requires a jet pumped waste tank to contain less than 50,000 gallons of DIL,
less than 5,000 gallons of supematant liquid, and achieve a maximum pump out or in-flow rate
of 0.05 gallons per minute for interim stabilization. However, a single-shell waste tank can be
declared interim stabilized by major equipment failure by meeting the DIL and supernatant
quantities, but without meeting the 0.05 gpm criteria. Tank 241-SX-102 meets the criteria for
interim stabilization due to major equipment failure.

The hydraulic properties and pumping history of waste tanks in SX-Farm are similar and indicate
that achieving zero pumpable liquid in 241-SX-102 is not likely. A quantitative assessment of
predicted pumpable liquid remaining (PPLR) was performed per RPP-12324 "Interim
Stabilization Calculations: Pumpable Liquid Remaining". Table 3-3 of this document specifies
the predicted quantity of pumpable liquid that will remain once the stabilization criteria have
been fulfilled. The predicted pumpable liquid remaining for 241-SX-102 is 37,000 gallons.
Since the calculated volume of PLR is less than the PPLR for 241-SX-102, the volume of
pumpable liquid in 241-SX-102 is defined as zero gallons. To determine the actual volume of
waste available for recovery, a comparison of similar tanks based on flow rate was conducted.
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The final flow rate observed from 241-SX-102 was approximately 0.1 gpm. For comparison,
four tanks from 241-SX Farm that achieved the 0.05 gpm final flow rate criteria (241-SX-101,
241-SX-103, 241-SX-105, & 241-SX-106), were analyzed to determine the additional amount of
net waste volume removed after the flowrate of 0.1 gpm was observed. This resultant average
value is assumed to be the net waste volume available for removal from 241-SX-102, if pumping
were resumed. The pumping history of each tank is as follows:

TANK VOL REMOVED AFTER 0.1 GPM ACHIEVED
241-SX-101l 1292 GAL
241-SX-103 3408 GAL
241-SX-105 3161 GAL
241..SX-106 5103 GAL
AVERAGE 3241 GAL

Therefore, the average value of 3,241 gallons will be used for this evaluation as the remaining
pumpable volume. This value will be assumed for the following calculations in this evaluation.

If repairs at 241-SX-102 were completed, the time to pump the remaining liquid from the tank is
dependent upon the flow rates of the liquid wastes into the saltwell screen. The current flow rate
of liquid into the saltwell screen at 241 -SX- 102 is calculated at 0.104 gpm, or 150 gallons per
day (gpd). By observation, the flow rate of liquid into the saltwell screen will decrease and
approach 0.05 gpm (72 gpd) as the interstitial liquid level drops. Therefore, to determine the
estimated time to pump 241-SX-102, an average rate of 0.77 gpm (111 gpd) at 50% operating
efficiency is assumed. Using this rate and efficiency, the time to remove the remaining
pumpable liquid of 3,241 gallons from tank 241-SX-102 is approximately 8 weeks.

Over this 8-week period, numerous system and transfer line flushes would be required to prevent
the typical plugging seen with saltwell transfer systems. The transfer line hold up volume of 243
gallons necessitates frequent flushes. For example, from 08/14/03 to 08/19/03 a total of 791
gallons of flush water and 295 gallons of dilution water were required to maintain the transfer
system operable. During this time a total of 393 gallons of waste was pumped. If pumping was
restarted and similar flush volumes were required for operability, an additional 8,688 gallons of
flush and dilution waters would be added to the DST waste inventory to remove the estimated
3,241 gallons of liquid from 241-SX-102.

To facilitate the replacement of the failed jet pump, the pump pit cover plate at 241-SX-102
would have to be removed and workers would be required to work over the open pit. Before the
241 -SX- 102 pump could be replaced, extensive preparation of the pump pit is required to
minimize the spread of contamination. Radiological Control Planning prepared an exposure
report for the original pit activity for a pump installation at 241-SX-102. This evaluation
detailed the level of radiation exposure for each member of the field crew performing the job.
The work to install the pump resulted in a dose exposure of 322 mrem. Conservatively, this
number will be doubled as the original pit job did not entail lifting and disconnecting a failed,
existing pump. Therefore, the work to prepare the pump pit and replace the pump would result
in a dose exposure estimated to be 644 mrem for the job.

Costs for repair and continued operation of 241-SX-102 are based on Single-Shell Tank Interim
Stabilization, Rev. 3 Working Schedule Baseline. It is estimated that it would cost $79,000 to
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replace the failed pump and meet waste disposal costs at 241-SX-102. If repairs were made and
pumping was restarted, the project expenses to calibrate and maintain the current equipment at
241-SX-102 for the projected 8-week pumping schedule is estimated to cost $55,000.
Additionally, an annual waste profile costing $9,400 is required during the projected pumping
duration of 241-SX-102. The total project cost for restart and continued maintenance is
5143,400.

Based upon these evaluations of ALARA principles, remaining pumpable liquid, generation of
excess wastes, and cost concerns, it is recommended that tank 241-SX-102 be declared interim
stabilized on the basis of major equipment failure as defined by Single-Shell Tank Interim
Stabilization Evaluation, TFC-ENG-CHEM-P-15.

If you have any questions, please call me on 373-2408, or Stephen L. Swaney on 373-3472.

6e Michael J. S2tey, Manager
Retrieval/Closure System Engineering

sIs

)

Concurrence: M.R. Koch, Director, Retrieval/Closure Engineering

Signature 4 Zk DDate -7. ZO -0 '
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TIK: 241-SX-103

<Je Pumping only) Reason for stopping jet pumping:

[x Meets 0.05 gpm criteria, Date of Shutdown 9/17/02

] Major equipment failure, Date of Shutdown

-TaNk Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 012/31/01

[ x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level ___ 233.8" - Method __ENRAF Date 10/26/00
Final liquid level . 86.9" - Method __LOW Date 05/29/03
Total Net Pumped Volume _133.8 Kgal___
Capillary Height Used in Calculation 6"
Final Solids Volume 637.0 Kgal
Final Average Flow rate 0.047 gpm__ -
Calculated Porosity 0.221
Supematant Volume Remaining ____ 0 gal _
Drainable Interstitial Liquid 40.2 Kgal____
Drainable Liquid Remaining 40.2 Kgal____
Pumpabie Liquid Remaining _ 35.7 Kgal_

[ Justification letter attached (Interim Stabilization System Engineer)

Disnpnition of Tank:

x I Tank Interim Stabilized
] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer:

Closure Projects Engineering Support Process Engineer:

APPROVFf RY:

Manager, Retrieval/Closure System Engineering

Manager, Closure Projects System Engineerin

Manager, SST System Engineering -w"'*

Date

Date

Date 61 SC 3

Date

Date
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EALUATION CALCULATIONS AND COMMENTS:

-TANK: 241-SX-103

OBJECTIVE/PURPOSE:

-Tlis Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-SX-103 interim stabilized. The criteria to declare
1 D-series jet-pumped single-shell waste storage tanks to be interim stabilized for interim stabilization are:
1)lhe tank contains less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less

than 5,000 gallons of supernatant, and 3) the measured maximum pump-out or in-flow rate is less than
0.05 gallons per minute. In the event of major equipment failure, Criteria 3 may be waived with a letter of
justification and management approval.

ANALYSIS METHOD:

lhe analysis method used for this evaluation relied upon the criteria and equations established in HNF-
2978, Rev. 4, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the LOW basis method.
See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure, TFC-ENG-
DESIGN-C-10, REV A, and the technical basis and formatting requirements of Tank Farm Facility Interim
Stabilization Evaluation procedure, HNF-IP-0842, Volume IV, Section 4.1. When complete, this evaluation
will be formally released as part of a direct revision to HNF-SD-RE-TI-1 78, Single-Shell Tank Leak
Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 12/31/01 and is considered accurate as the
difference between interstitial liquid level (ILL) and surface levels have remained relatively unchanged
since the video was performed. Specifically, 12/31/01 and 05/29/03 ILL/ENRAF level differences were
111.2" and 103.3", respectively. Therefore, a second video will show no indication of supernatant liquid or
any discernable changes in waste surface.

The waste of 241-SX-103 is a rough, yellowish gray saltcake waste with an irregular surface of visible
cracks and shelves that were created as the waste was dried out by saltwell pumping. Saltwell pumping
yielded 133,771 gallons of net waste from 241-SX-103 through three separate pumping campaign
evolutions, while using 6,721 gallons of water for flushes and 152,449 gallons of water for dilution. The
separate campaigns were due to 2 major shutdowns. The first shutdown was due to a personnel radiation
exposure issue at the pump pit. The second shutdown was due to the failure of the jointed Hose-in-Hose
Transfer Line (HIHTL) between SX and S-farms. The waste surface appears to be dry and shows no
standing water within the tank. A small gap around the saltwell screen shows no evidence of supernatant
liquid. The waste surface slopes gradually from the tank sidewall to the center of the saltwell screen. The
waste surface at the tank wall was estimated from the video observations to be 245 inches. The ENRAF
is located 25.5 feet from the tank sidewall (12 feet from the tank center) and reads 190.63 inches. The
ENRAF probe is approximately the same level as the waste level at the saltwell screen.

Currently, the waste surface level is 190.2 inches from ENRAF readings. The liquid observation well
(LOW) readings indicate an ILL of 86.9 inches. Dip tube readings are obtained weekly by work package
WS-02-0581. The dip tube level on 04/28/03, adjusted for a dip tube to tank centerline bottom offset of
6.75 inches, is 83.5 inches. All reported levels are based off the centerline of the tank's dished bottom.
Calculations do not take into account any retained gas within the waste.

Evaluation Prepared by Date 5/30/2k3
Evaluation checked by -W Date 5130 103



HNF-SD-RE-TI-178, Rev. 9
Single-Shell Tank Interim Stabilization Evaluation Form (cont.) Page 249

Page 3 of 7
EVALUATION CALCULATIONS AND COMMENTS:

'TANK: 241-SX-103

INPUT DATA & ASSUMPTIONS

Final Liquid Observation Well (LOW) Reading (05/29/03) = 86.928 inches - 86.9inches

Final ENRAF Reading (05/29/03) = 190.21 inches - 190.2 inches

Divergence point = LOW and ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = (based on LOW Level from 11/15/00) = 202.392 inches - 2024 inches

Net Waste Pumped since divergence (use week end 11/19/00 from \\AP12\DPU) = 94 479 gallons

Initial Liquid Level at Start of Pumping (ENRAF - 10/26/00) = 233.79 inches - 233.8inchas

Capillary Height (based on LOW basis) = 6 inches **

Sludge Volume (based on Best Basis Inventory (BBI) calculations) = 78 000 galnons *

Height of Sludge Layer (78 Kgal) above bottom - 36.5 inches

Tank Dished Bottom Volume (Lower 14.9" Height) = 18.500 gallons **

Supernatant Volume (12/31/01 In-Tank Video Estimate) = 0 gallons

Assumed Sludge Porosity = 170 **

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. **

EQUATIONS

Drainable Porosity (Saltcake) = Net waste pumped (Campaign #3)/[(Divergence point - final
LOW level)*2750 gal/in]

D.I.L. = Drainable Interstitial Liquid **
= {[Final LOW Level - Sludge Height - Capillary Height] * 2750 gal/in} * Drainable porosity

(saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining **

= D.L.R.- [((18" Unpump. Ht - 14.9")* 2750 gal/in) + (Dish Vol)* assumed sludge porosity]

*TWINS database query 05/29/03
**Reference HNF-2978, Rev. 4

Evaluation Prepared by _ Date 5h0/2t?

Evaluation Checked by 2 Date 63
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EALUATION CALCULATIONS AND COMMENTS:

'TMK: 241-SX-103

RESULTS/CALCULATIONS

POROSITY.

Typically, the observed waste porosity used for remaining liquid volume calculations is calculated
based on total pumping duration. However, it is permitted to use individual pumping campaigns if
the data is clear and provides a more credible estimation of the residual waste properties. See
Interim Stabilization evaluations for 241-C-1 02 (dated 09/95), 241-C-107 (dated 08/95), and 241-
C-110 (dated 06/95) in HNF-SD-RE-TI-1 78, Rev. 8, Single-Shell Tank Leak Stabilization Record.

The following data show the gallons pumped and change in ILL during each pumping campaign:

CAMPAIGN PUIMP DATFS GALS PUMPFD ILL START ILL END
1 11/00 - 04/01 77,034 202.4 inch 113.2 inch
2 09/01 - 11/01 10,084 113.2 inch 99.0 inch
3 07/02 - 09/02 7,361 99.0 inch 86.9 inch

Campaign #1 pumping volumes began on 11/20/00 when the supernatant volume was exhausted
(point of divergence). Also, it should be noted that it was necessary to calculate the ILL END point
of Campaign #1 (ILL START point of Campaign #2) as the ILL had not come to equilibrium during
the shutdown period between Campaigns #1 and #2. The projected equilibrium level was
calculated using an Excel T M spreadsheet trend line function using data from 08/15/01 to 09/12/01.
The trend was a 2nd order polynomial based function utilizing the following equation:

Y = -0.0004x2 + 33.331x - 620995 with an R2 value of 0.9967.

Where Y is level and X is time. Utilizing this projected value, the measured ILL of 106.4 inches on
09/12/01 would have climbed to a maximum of 113.2 inches on approximately 01/05/02. The
predicted ending level allows for determination of a more accurate porosity for the first two
campaigns. The observed porosity (saltcake) value is calculated using the following equation:

Observed Porosity (Saltcake) = Net waste pumped / [(ILL START - ILL END)*2750 gal/in]

Specifically:

Campaign #1 = (77,034 gallons) / [(202.4" - 113.2") * 2750 gal/in] *100% = 31.4%

Campaign #2 = (10,084 gallons) / [(113.2" - 99.0") * 2750 gal/in] *100% = 25.8%

Campaign #3 = (7,361 gallons) / [(99.0" - 86.9") * 2750 gal/in] *100% = 22.1%

The observed trend of decreasing saltcake porosity as a function of waste depth shows lower
pore volumes (lower porosity) exist at lower waste depths. This is consistent with increased
compression of the solids matrix and subsequent interstitial liquid displacement at lower depths in
the tank. The porosity value from the third pumping campaign will bound all remaining wetted
saltcake as the porosity value will continue to drop as the waste level decreases. Therefore, the
observed saltcake porosity of 22.1% from Campaign #3 will be used throughout the remainder of
this evaluation.

Evaluation Prepared by Date /

Evaluation Checked by DateDate SD /02Evaluation Checked by
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EALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-103

RESULTS/CALCULATIONS (cont.)

LOW BASIS:

DIL = [(86.9" - 36.5" - 6") * 2750 gal/in] * 0.221 + (78,000 gal * 0.17)

= [122,100 * 0.221 + 78,000 gal * 0.17] = 26,984 + 13,260 = 40,244 gallons (40 2 Kgal)

DLR = DIL + Supernatant = 40,244 gallons + 0 gallons = 40,244 gallons (40 ? K2a1)

PLR = DLR - [((18" - 14.9") * 2750 gal/in + 18,500 gal) * 0.171

= 40,244 gal - [(8,525 gal + 18,500 gal) * 0.17] = 40,244 -4594 = 35,650 gal (35.7 K21a)

SOLIDS VOl UMF

The following description was obtained by review of the in-tank video taken 12/31/01. The
ENRAF level during the video was 190.6 inches, however, the current level of 190.2 inches will be
used for the solids volume estimate. All estimations regarding waste dimensions were obtained
by comparison with known dimensions of installed in-tank equipment. The upper waste surface of
241-SX-103 is 245 inches based on sidewall estimates and drawing H-2-3951 1, sht. 1. The upper
waste level from the tank sidewall to a 20-foot radial central depression is assumed to be level
waste. From the edge of the cone shaped central depression, the waste slopes gradually towards
the saltwell screen. The waste at the saltwell screen is at approximately the same level as the
ENRAF level of 190.2 inches. The upper waste surface is uneven and rough, with many cracks
and shelves due to surface drying caused by saltwell pumping. Per Best Basis Inventory (BBI)
located in the TWINS database; the sludge volume of 241-SX-103 is 78 Kgal. For reporting
purposes, the total quantity of solids in the tank will be calculated and the BBI sludge volume will
be subtracted from this total. This volume difference will then be the reported quantity of saitcake
in 241-SX-103.

The saltwell screen is not positioned in the center of the tank, but for the purpose of this analysis
and calculations, it will assumed to be in the center. This approximation will have no impact on
the volume calculated and will simplify the calculations for subtracting a cone shaped depression.
Therefore, for the purpose of this evaluation, the solids volume will include an evaluation of the
upper surface (subtracting the cone shaped depression), lower volume and the dish volume. See
SOLIDS CALCULATION FIGURE (next page). These volumes are then added together to obtain
the total volume as follows:

Evaluation Prepared by Date

Evaluation Checked by Date _____
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EVALUATION CALCULATIONS AND COMMENTS:

1tAJK: 241-SX-103

RESULTS/CALCULATIONS (cont.)

SOLIDS VOI UME (cont):

SOLIDS CALCULATION FIGURE

75 FT DIAMETER SST

UPPER

LOWER

Saltcake

245" Solids Height

190.2" Depression h

............................36.5" Sludge Heighi

20' RADIUS

-. ... .... ...... . ,. ...

DISH

Volume (Upper) = Vol. of [(245.0 in - 190.2 in) * 2750 gal/in] - [Vol. of Cone Shaped Depression]

(Where cone volume is = pi * (1/3) * (Height (inches)/12) ft * (cone radius') 2 * 7.481 gal/ft 3̂)

Volume (Upper) = 150,700 gal - [pi * (1/3) * (Height (inches)/12) ft * (cone rad') 2 * 7.481 gal/fteh

Volume (Upper) 150,700 gal - [(pi/3) * (245 in - 190.2 in)/12) ft * (20 ft) 2 * 7.481 gal/ft 3̂]

Volume (Upper) = 150,700 gal - 14,310 gal = 136,390 gallons

Volume (Lower) = Vol. of [(190.2 in - 14.9 in) * 2750 gal/in = 482,075 gallons

(Volume (Dish) = 18,500 gallons

Volume (Tot) gallons = 136,390 + 482,075 + 18,500 = 636,965 gallons = 637.0 Kgal

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 636,965 gals - 0 gals = 636,965 gallons = 637.0 KaRi

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 636,965 gals - 78,000 gals = 558,965 gallons = 559.0 Kgal

Evaluation Prepared by Date ______ _

Evaluation Checked by Date

Bottom
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EVkLUATION CALCULATIONS AND COMMENTS:

'TAK: 241-SX-103

RESULTS/CALCULATIONS (cont.)

FLOW DATA

The final pump rate is found by data obtained from saltwell pumping procedure TO-420-103 data
sheets from 1130 September 16 to 0930 September 171h, 2002 that show a total of 62 gallons of
waste were pumped over the time period of 1320 minutes (22.0 hours), while the pump ran in
AUTOMATIC mode. These data were taken during the final two shifts of pumping operations on
241-SX-103 prior to pump shutdown for stabilization review at 1718 on September 17 h, 2002.
Pumping of 241-SX-103 had been continuous since 0511 hours on September 12th for 156 hours
of operation. The pump was put in AUTOMATIC mode at 1130 hours on September 16 h and
remained in AUTOMATIC until the completion of pumping. The following equation shows the
pumping rate for this final pump run:

Pump Rate = [62 gallons/1320 minutes] = (0 047 pm)

SOFTWARE: Microsoft Excel TM 2000, Version 9.0.4402 SR-1, Copyright 1985-1999.

REFERENCES:

TO-420-103, Rev. A-0 and C-14, Perform 241-SX-103 Saltwell Pumping.

H-2-3951 1, Sht. 1, Rev. 3, 75 ft. Storage Tanks Composite Section Waste Storage Tanks 241-SX

HNF-2978, Rev. 4, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

Tank Waste Information System (TWINS) 2003, queried May 29, 2003, [posted Tank Integrity
Reports], Hanford intranet at http-//twinswhse pnl gv/

TFC-ENG-DESIGN-C-1 0, REV A, Engineering Calculations.

HNF-IP-0842, Volume IV, Section 4.1, Tank Farm Facility Interim Stabilization Evaluation

HNF-SD-RE-TI-178, Rev. 8, Single-Shell Tank Leak Stabilization Record.

WS-02-0581, 241-G Weight Factor and Specific Gravity Readings

CONCLUSIONS/RECOMMENDATIONS:

241-SX-103 has met the applicable criteria for declaration of interim stabilization. See Page 1 for
summary and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements HNF-IP-0842, Vol. 4 Section 4.1, paragraph 3.4.1.

Evaluation Prepared by _ Date

Evaluation Checked by < ) iVZ<-o at
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TANK: 241 -SX-1 04

(Jet Pumping only) Reason for stopping jet pumping:

[] Meets 0.05 gpm criteria, Date of Shutdown

[x ] Major equipment failure, Date of Shutdown 7/27/99

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 10/21/99

[x I Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Stirting Liquid Level _ 215.3" Method _LOW - Date 07/21/98
Final liquid level - 86.8" Method __Dip Tubes Date 03/30/00
Total Net Pumped Volume 115.1 Kgal__
Capillary Height Used in Calculation 0__0"
Final Solids Volume 397.6 KgaL_
Final Average Flow rate 0.14 gpm_
Calculated Porosity 0.34
Supernatant Volume Remaining _ 0 gal _
Drainable Interstitial Liquid 47.7 Kgal_
Drainable Liquid Remaining ___47.7 Kgal_
Pumpable Liquid Remaining ___43.6 Kgal__

[x Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

[ x ] Tank Interim Stabilized
[ ] Tank Not Interim Stabilized: Re-start Pumping

Evaluation prepared by SST Cognizant Engineer: L

Evaluation checked by Process Engineer:

Interim Stabilization Cognizant Engineer:

__ __ __ __ __ _Dater)

Date

APPROVED BY:

Manager, Interim Stabilization Engineering I Date Y/3 /00

Manager, Process Engineering 1r 0 * - Date

Manager, SST Engineering Date 30
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-104

The surface of 241-SX-104 is a rough, yellowish gray saltcake waste with an irregular surface of visible
cracks and shelves that were created as the surface was dried out. The waste surface appears to be dry
and shows no standing water within the tank. Two 5 to 6 foot deep holes around both saltwell screens
near the center of the tank also show no evidence of supernatant liquid. A large depression in the center
of the tank is estimated to be 20 feet in diameter. This depression surrounds both of the saltwell screens,
temperature probe, and ENRAF devices. The ENRAF shows the surface of the depression to be 168.96
inches above the dish bottom of the tank. The waste surface slopes gradually from one side of the tank to
the opposite sidewall. Liquid observation well (LOW) readings indicate an interstitial liquid level (ILL) of
93.9 inches. Dip tube readings located at the tank center report and adjusted liquid surface level of 86.8
inches. All levels are based off the centerline of the tank's dished bottom.

For the purposes of this evaluation, the dip tube readings will be used to determine the final quantities of
drainable and pumpable liquid in tank 241-SX-104. To calculate drainable interstitial liquid (DIL) using dip
tube measurements, capillary height may not be subtracted in the equation per RPP-5556, Rev. 0. This is
due to there being no waste above the liquid in the saltwell screen to retain liquid through capillary forces.

DATA LOW Reading (03/28/00) = 93.924 inches - 93.9 inches

ENRAF Reading (03/28/00) = 168.96 inches - 169.0 inches

Dip Tube Reading (03/30/00) = 82.77 inches + 4 inches (distance off tank bottom)
= 86.77 inches - 86.8 inches

Calculated Saltcake Waste Porosity = 3

Assumed Sludge Waste Porosity = 15%* **

Height of Sludge Layer (136 Kgal) above bottom = 57.6 inches

Height of Saltcake Layer above bottom (from 10/29/99 video) = 175.0 inches

Tank Dished Bottom Volume (Lower 14.9" Height) = 18,500 gallons **

Supernatant Volume (10/21/99 In-Tank Video Estimate) = 0 gallons

D.I.L. = Drainable Interstitial Liquid **

= [(Saturated Solids Ht. - 14.9")* 2750 gal/in + 18,500 gal]* porosity

D.L.R. = Drainable Liquid Remaining
= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **

= D.I.L.+ supernatant- [(18" Unpumpable Ht.- 14.9")* 2750 gal/in + 18,500 gal]* porosity

"Reference HNF-2978, Rev. 1
"Reference HNF-EP-01 82-

Evaluation Prepared by Date M

Evaluation Checked by DateDate f- ~ -anEvaluation Checked by
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241 -SX-1 04

POROSITY:

Porosity = Net waste pumped / [(Initial liquid level - final liquid level) *2750 gal/in]

= 115,100 gallons / [(215.3" - 93.9") * 2750 gal/in] = 0.3448 - 34%

DIP TUBE BASIS:

The Drainable Interstitial Liquid will be based on the calculated saltcake porosity of 34% and the
assumed sludge porosity of 15% based on the quantities of each solid listed in the monthly Waste
Status Summary Report (HNF-EP-0182-*). The capillary height is fully within the saltcake region,
but is not used with the dip tube basis. The unpumpable height is fully within the sludge region.

DIL = (86.8"- 57.6") * 2750 gal/in *.34 + (57.6" - 14.9") * 2750 gal/in * .15 + 18,500 gal * .15

= [27,302 + 17,614 + 2,775] = 47,691 gallons (47.7 Kcal)

DLR = DIL + Supernatant = 47,691 gallons + 0 gallons = 47,691 gallons (47.7 Kqal)

PLR = DIL + Supernatant - [(18" - 14.9")* 2750 gal/in + 18,500 gallons]* .15

= 47,691 + 0 - 4054 = 43,637 gallons (43.6 Kqal)

SOLIDS VOLUME:

The slight sloping of the waste from the tank wall (-175") to the edge of the large depression (169") is
assumed to be flat. An average value of 172" will be used for calculating the remaining solids volume.
The volume inside the depression is assumed to be a right circular cone (radius 10 feet & height 6 feet)
and will be subtracted from the top surface volume. The total solids volume of tank 241-SX-104 is found
by the following equation:

Volume (Tot) = Volume (top surface) - Volume (inside depression) + Volume (dished bottom)

Volume (Tot) = (172" - 14.9") * 2750 gallons/in - (pi/3) *(1O)A 2 * (6) * 7.481 gal/ftA3 + 18,500 gallons

= 432,025 gals - 4700 gals + 18,500 gals = 445,825 gallons

Solids Volume = Volume (Tot) - Drainable Liquid Remaining (D.L.R.)

= 445,825 gals - 48,252 = 397,573 = 397.6 Koal

Evaluation Prepared by

Evaluation Checked by

Date t

Date 0- -,
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-104

FLOW DATA:

Saltwell pumping data from July 23r to July 25" netted -176 gallons of waste pumped from 241 -SX-104.
This number reflects 168 gallons of flush water and 1,157 gallons of dilution water usage. During this time
period, the saltwell pump operated for a total of 51 hours, or 71% efficiency. The following equation
shows the final pump out rate:

Pump Rate = [(-176 gallons/51 hours) * (1hr/60 minutes)] = (-0.058 qpm)

The in-flow rate of the saltwell screen was also analyzed with a plot of the refill rate of the saltwell screen
versus time. The refill of the saltwell screen, as reported by the saltwell system DTAM, began at a weiqht
factor transmitter (WFT) level of 6.0 inches (4.3 inches adjusted for specific gravity) @ 0500 on July 25 .
The refill rate continued to be steady until a point at 0620 on July 25h' At this time, the DTAM reported the
WFT level in the screen as 52.6 inches (37.6 inches adjusted). A typical 10 inch diameter saltwell screen
will hold 0.34 gallons/inch. The following equation calculates the final average in-flow rate:

In-Flow Rate = [((37.6 inches - 4.3 inches) * 0.34 gallons/inch)/80 minutes]

= 11.32 gallons/80 minutes = (0.14 pm)

Due to the uncertainty derived from the negative pump rate, the in-flow rate will be used for all calculations
in the letter of justification for major equipment failure.

Evaluation Prepared by

Evaluation Checked by.

Date ia cIr)

Date f :4>r "- L -, a Z
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From: Interim Stabilization Engineering
Phone: 373-2699 S7-24
Date: April 18, 2000
Subject: JUSTIFICATION FOR DECLARING 241-SX-104 INTERIM STABILIZED,

DUE TO MAJOR EQUIPMENT FAILURE

To: T. L. Hissong S7-20 CHG Correspondence Control H6-08

cc: V. C. Boyles R2-11 P. F. Kison T4-07
C. DeFigh-Price R2-12 R. L. Larson T4-07
J. G. Field R2-11 R. S. Popielarczyk R2-58
H. R. Hopkins R2-58 S. L. Swaney S7-24
K. J. Hull T4-07 D. T. Vladimiroff S7-20
N. W. Kirch R2-11 MRK LB

Saltwell pumping of Tank 241-SX-104 began on March 19, 1998, and continued until
March 21, 1998, when a plugged transfer line shutdown pumping after only 513 gallons of waste
was transferred. Saltwell pumping was restarted on July 23, 1998, and continued until
July 27, 1999, when the rear seal of the jet pump ruptured and a major spray leak ensued within
the pump pit. A total of 115,126 gallons of liquid waste was transferred to 241-SY-102 before
the failure occurred. Waste volume calculations show 47,700 gallons of drainable interstitial
liquid remaining in the tank, of which 43,600 gallons is estimated to be pumpable. Video
observation reveals there is no supernatant liquid remaining. Tank Farm Facility Interim
Stabilization Evaluation, HNF-IP-0842, Volume IV, Section 4.1, requires a jet pumped waste
tank contain less than 50,000 gallons of drainable interstitial liquid, less than 5000 gallons of
supernatant liquid, and achieve a maximum pump out or in-flow rate of 0.05 gpm for interim
stabilization. A single-shell waste tank can be declared interim stabilized by major equipment
failure by meeting the drainable interstitial liquid and supernatant quantities, but without meeting
the 0.05 gpm criteria. Tank 241-SX-104 meets the criteria for interim stabilization due to major
equipment failure.

Historical data from stabilized single-shell tanks in SX-farm (241-SX-106 and 241-SX-109)
with pumpable liquid remaining, show an average of 29,000 gallons of pumpable liquid will
remain in the tank once the stabilization criteria has been fulfilled. The hydraulic properties of
waste tanks in SX-farm are similar and indicate that achieving zero pumpable liquid in
241-SX-104 is not likely. Therefore, a remaining pumpable volume of 29,000 gallons will be
assumed for the following calculations in this evaluation.

If repairs at 241-SX-104 were completed, the time to pump the remaining liquid from the tank is
dependent upon the flow rates of the liquid wastes into the saltwell screen. The current flow rate
of liquid into the saltwell screen at 241-SX-104 is calculated at 0.14 gpm, or202 gpd. By
observation, the flow rate of liquid into the saltwell screen will decrease as the interstitial liquid
level drops. Therefore, to determine the estimated time to pump 241-SX-104, an average rate of
0.09 gpm (130 gpd) at 50% operating efficiency is assumed. Using this rate and efficiency, the
time to remove the pumpable liquid to 29,000 gallons in tank 241-SX-104 is 32 weeks.
Over this period, numerous system and transfer line flushes would be required to prevent the
typical plugging seen with 241-SX-104. The transfer line hold up volume of 360 gallons
necessitates large flushes. For example, from July 22, 1999, to July 28, 1999, a total of 714
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gallons of flush water and 1157 gallons of dilution water were required to maintain the transfer
system operable. During this time a total of 1176 gallons of waste was pumped. If pumping
were restarted, this would result in an addition of 60,400 gallons (22,800 gallons flush water +
37,600 gallons dilution water) to the waste stream to remove the estimated 14,600 gallons
(43,600 gallons - 29,000 gallons) of pumpable liquid from 241-SX-104. The volume of liquid to
be pumped over the projected amount of time does not warrant generation of waste in the form
of flush and dilution waters.

To facilitate the replacement of the failed jet pump, the pump pit cover plate at 241-SX-104
would have to be removed and workers would be required to work over the open pit.
Radiological survey IS-000926 was conducted on July 31, 1999, to determine the current dose
rate of the pump pit. This survey revealed 900 mrem/hr at the valve handle penetrations and a
maximum reading of 5 rem/hr at the jet pump location. Before the pump assembly can be
replaced, extensive preparation of the pump pit is required to minimize the spread of
contamination. The work to remove cover blocks, prepare the pump pit, add shielding, and
replace the pump assembly is estimated to take 12 hours (10 prep + 2 hours work), per worker.
A total exposure of 16,149 mrem is estimated for the job. This is not compliant to ALARA
principles.

Costs for repair and continued operation of 241-SX-104 are based on Single-Shell Tank Interim
Stabilization, Revision 3 Working Schedule. It is estimated that it would cost $76,700 to replace
the equipment and meet waste disposal costs at 241-SX-104. If repairs were made and pumping
was restarted, the project expenses to calibrate and maintain the current equipment at
241-SX-104 for the projected 32 week pumping schedule is estimated to cost $185,900. Since
further tanks are being pumped in SX-complex, separate personnel are not required to staff
SX-farm. Therefore, there are no additional personnel costs associated with continued pumping.
The total project cost for restart and continued operation is $262,600.

Based upon the remaining amount of pumpable liquid, ALARA principles, and cost concerns, it
is recommended that tank 241-SX-104 be declared interim stabilized on the basis of major
equipment failure as defined by Tank Farm Facility Interim Stabilization Evaluation procedure,
HNF-IP-0842, Volume IV, Section 4.1.

Michael R. Koch, Manager
Interim Stabilization Engineering

HR Hopkins, Manager, Plant Engineering

Signature Date

C. DeFigh-Price, Manag r, Process Engineering

Signature 4 CDP Date t

SLS/lsc
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TANK: 241-SX-105

(Jet Pumping only) Reason for stopping jet pumping:

[x ] Meets 0.05 gpm criteria, Date of Shutdown 4/25/01

] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 05/16/02

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 238.0" - Method ___ENRAF _ Date 08/08/00
Final liquid level - 91.2" - Method -LOW - Date 07/28/02
Total Net Pumped Volume _152.6 Kgal____
Capillary Height Used in Calculation ___6'
Final Solids Volume 337.5 Kgal
Final Average Flow rate 0.039 gpm_
Calculated Porosity 0.196
Supernatant Volume Remaining 0 gal _
Drainable Interstitial Liquid 38.5 Kgal_
Drainable Liquid Remaining ____38.5 Kgal_
Pumpable Liquid Remaining _ 34.5 Kgal_

[ Justification letter attached (interim Stabilization System Engineer)

Dispnosition of Tank:

[x Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST System Engineer: C'

Evaluation checked by Process Control Engineer:

Interim Stabilization System Engineer:

APPROVF FY:

Manager, Interim Stabilization Engineering

Manager, Process Engineering

Manager, SST Engineering

4% c

Date

Date

Date

Date y

Date ( r

I

or d~W&
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-105

The surface of 241 -SX-1 05 is a rough, yellowish gray saltcake waste with an irregular surface of visible
cracks and shelves that were created as the surface was dried out by saltwell pumping. The waste
surface appears to be dry and shows no standing water within the tank. A small gap around the newer
saltwell screen, near the center of the tank, also shows no evidence of supernatant liquid. There are no
large depressions in or around the center of the tank. The original LOW, visible in the video, failed near
the beginning of pumping and is seen sheared int lk ThyJor ,uspended portion and waste intruding
portion are now separated by approximately 3 fee he w s slumping. The waste surface slopes
gradually from the tank sidewall to the center of the tank. The ENRAF is located 29.5 feet from the tank
sidewall and reads 144.9 inches. Since the slope is negligible compared to the tank diameter, the surface
will be assumed flat for this evaluation. Liquid observation well (LOW) readings indicate an interstitial
liquid level (ILL) of 91.2 inches. Since there are no current dip tube readings, the LOW, adjusted for
capillary height will be used for these calculations. All levels are based off the centerline of the tank's
dished bottom. Calculations do not take into account any retained gas within the waste.

DATA Final LOW Reading (07/28/02) = 91.152 inches - 91 inbes

Final ENRAF Reading (07/31/02) = 144.86 inches - 144.Sncbes

Initial Liquid Level at Start of Pumping (08/08/00) = 237.95 inches - ?38 Q innba

Divergence point = ENRAF Level when Supernatant exhausted (ENRAF 10/24/00) =
157.94 inches - 157 9 inches

Height of Sludge Layer (65 Kgal) above bottom = 31.8nches **

Tank Dished Bottom Volume (Lower 14.9" Height) = 18 500 gallons **

Supernatant Volume (05/16/02 In-Tank Video Estimate) = 0 gallnns

CALCULATIONS

Porosity = Net waste pumped (since 10/24/00)/[(Divergence point - final LOW level)*2750 gal/in]

D.l.L. = Drainable Interstitial Liquid **
= {[(Final LOW Reading - Sludge Ht.) - (6" Capillary Ht.)]* 2750 gal/in}* porosity +

(Sludge Volume)*porosity

D.L.R. = Drainable Liquid Remaining **

= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining
= D.L.R. - [((18" Unpumpable Ht - 14.9")* 2750 gal/in + 18,500 gallons) * porosity]

**Reference HNF-2978, Rev. 2
0 Reference HNF-EP-0182-170

Evaluation Prepared by -A Vt 1 Date 8 i

Evaluation Checked by LC =A4= 9 &,2Date /
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241 -SX-1 05

POROSITY:

Porosity = Net waste pumped (since 10/24/00)/ [(Divergence point - final LOW level)
*2750 gal/in]

= (35,870 gallons) / [(157.9" - 91.2") * 2750 gal/in] *100% = 19.6%

Due to LOW failure, the divergence point for this evaluation has been determined using the ENRAF level
and average daily net pumping rates. Normal divergence determination involves a comparison of the
LOW and ENRAF levels vs. net waste pumped to identify the point at which interstitial liquid pumping
began. Additionally, average daily net pumping may be used to determine divergence as the flow rate will
decrease significantly once the supernatant supply has been exhausted and interstitial liquid pumping has
commenced. The net volume of pumped interstitial liquid compared to the change in LOW level from the
divergence point to the end of pumping will determine overall tank waste porosity.

Near the beginning of the saltwell campaign for 241 -SX-1 05, the LOW failed due to slumping and shifting
of the waste surface. Pumping operations continued without an operable LOW from 8/15/00 to 7/17/01.
During this time, the supernatant liquid and a large portion of the interstitial liquid were removed from the
tank. Since the LOW data was unavailable, a review of average daily net pumping rates was performed to
determine the divergence point. The divergence point was pin pointed to have occurred on 10/24/00 as
the average daily pumping rated decreased from approximately 1.8 gpm to 0.8 gpm over a period of four
days starting on 10/20/00. Therefore, the net waste pumped value, used to determine porosity, will
include the net waste pumped from 10/24/00 to 4/25/01. This value is 39,309 gallons of net waste minus
3,439 gallons of flush water additions or 35,870 gallons.

LOW BASIS:

(Note: The lower 31.8" (65,000 gallons) of the tank volume is sludge @ 15% porosity- Ref. HNF-2978)

DIL = [(91.2" - 31.8" - 6") * 2750 gal/in] * 0.196 + (65,000 gal * 0.15)

= [(146,850 * 0.196) + 9750 gal] = 38,533 gallons (38.5 Kgal)

DLR = DIL + Supernatant = 38,533 gallons + 0 gallons = 38,533 gallons (38 5 Ksga)

PLR = DLR - [[(18" - 14.9") * 2750 gal/in + (18,500 gal)]* 0.15]

= 38,533 gal - [(27,025 gal)*0.15] = 38,533 - 4054 = 34,479 gallons (34.5 Kal)

Evaluation Prepared by \ Date -

Evaluation Checked by i7142 Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-105

SOLIDS VOLUME:

The waste surface level of 241 -SX-1 05 is 144.9 inches (ENRAF level). The waste slopes gradually
towards the center of tank where two saltwell screens are installed. The waste surface is uneven and
rough, with many cracks and shelves due to pumping. However, the waste surface is approximately level
from the tank sidewall to the installed saltwell screens. Therefore, for the purpose of this evaluation, the
solids volume will include an evaluation of the upper surface (assumed flat) and the lower dish volume.
These volumes are then added together to obtain the total volume as follows:

Volume (upper) = [Vol. of (144.9 in - 14.9 in) * 2750 gal/in] = 357,500 gallons

Volume (Dish) = 18,500 gallons

Volume (Tot) gallons = 357,500 + 18,500 = 376,000 gallons = 376.0 Kgal

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 376,000 gals - 38,533 gals = 337,467 gallons = 337.5 Kall

FLOW DATA:

The final pump rate is found by data obtained from 0130 April 25 to 1130 April 25th, 2001 that show a
total of 28 gallons of waste were pumped over the time period of 720 minutes (12.0 hours), while the
pump ran in AUTOMATIC mode. These data were taken during the final shift of pumping operations on
SX-105 before the pump was shutdown for stabilization review at 1707 on April 2 5 1h, 2001. Pumping of
241-SX-105 had been nearly continuous (97.2% operational) since 2220 hours on April 19 'for 133 hours
of operation in AUTOMATIC mode (except for a brief period of operation in BYPASS and MANUAL
modes). All data were taken after the final saltwell screen flush on April 2 4 h . The following equation
shows the pumping rate for this final pump run:

Pump Rate = [28 gallons/720 minutes] = (0g039 Qnm)

All record calculations for this evaluation, as well as other information may be found in the tank history file,
per HNF-IP-0842, Vol. 4 Section 4.1, paragraph 3.4.1.

Sjdo DateEvaluation Prepared by

Evaluation Checked by

I 0 2.-

q5
_4lI0ate /02

p
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TANK: 241-SX-106

(Jet Pumping only) Reason for stopping jet pumping:

[x ] Meets 0.05 gpm criteria, Date of Shutdown

[3 Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments:

_12121/99

SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 01/26/00

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level _ 197.8" Method _ ENRAF _ Date _10/07/98
Final liquid level - 63.0" Method ___DIP TUBES- Date 04/21/00
Total Net Pumped Volume _133.0 Kgal__
Capillary Height Used in Calculation __0"
Final Solids Volume 359.4 Kgal _-
Final Average Flow rate 0.012 gpm_
Calculated Porosity 0.247
Supematant Volume Remaining ____ 0 gal _
Drainable Interstitial Liquid .37.2 Kgal_
Drainable Liquid Remaining __37.2 Kgal____
Pumpable Liquid Remaining ___ 30.6 Kgal_

[ Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer: 9ht ;u Ar- Date

Evaluation checked by Process Engineer Date s/ 200

Interim Stabilization Cognizant Engineer: Date

APPROVED BY:

Manager, Interim Stabilization Engineering ,11,4 Date r 1000

Manager, Process Engineering 1 / r C. Dh Date z zccc

Manager, SST Engineering k P t Date
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Page 2 of 4
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-106

The surface of 241 -SX-1 06 is a smooth, white colored saltcake waste. The surface level slopes slightlyfrom the tank sidewall down to a large depression in the center of the tank. The depression is estimatedto be 27.3 feet in radius and approximately 7 feet deep based on the visible portion of the saltwell screenand ENRAF readings. A second depression with radius of 17 feet surrounds both saltwell screens and anabandoned LOW. The ENRAF probe is located approximately 3 feet within the depression and is reading104.3 inches, approximately 1 foot below the upper depression surface. The waste surfaces appear dryand show no standing water within the tank. There is no evidence of supernatant liquid from videoobservations. Liquid observation well (LOW) readings indicate an average adjusted interstitial liquid level(ILL) of 66.2 inches. This value was obtained by adjusting the previous 7 weeks of data for changes inbarometric pressure. Dip tube readings are located at the tank center and report an adjusted liquidsurface level of 63.0 inches. This level is based on elevation & fabrication drawings that show the diptubes installed 4 inches above the tank bottom. This, coupled with the pump assembly being blocked upon 8-inch by 8-inch railroad ties, yields a net rise of 12 inches in elevation. All levels are based off thetank centerline dished bottom.

For the purposes of this evaluation, the dip tube readings will be used to determine the final quantities ofdrainable and pumpable liquid in tank 241-SX-106. To calculate drainable interstitial liquid (DIL) using diptubes, capillary height may not be subtracted in the equation per RPP-5556, Rev. 0. This is due to therebeing no waste above the liquid in the saltwell screen to retain liquid through capillary forces.

DATA LOW Reading (average) = 66.226 inches - 66.2 inches

ENRAF Reading (04/19/00) = 104.28 inches - 104.3 inches

Dip Tube Reading (04/21/00) = 50.97 inches + 12 inches (distance off tank bottom)
= 62.97 inches - 63.0 inches

Initial Liquid Level from 9/1/99 (ENRAF and LOW divergence point) = 109.1 inches

Porosity = Waste pumped since 9/1/99 / [(Initial liquid level - final liquid level)*2750 gal/in]

Tank Dished Bottom Volume (Lower 14.9" Height) = 18,500 gallons **

Supernatant Volume (01/26/00 In-Tank Video Estimate) = 0 -allons

D.I.L. = Drainable Interstitial Liquid #
= [(Saturated Solids Ht. - 14.9") + 18,500 gal - (0" Capillary Ht.)]* 2750 gal/in * porosity

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **
= D.I.L. - [(18" Unpumpable Ht. - 14.9")* 2750 gal/in + 18,500 gallons]* porosity

**Reference HNF-2978, Rev. 1
#Reference RPP-5556, Rev. 0

Evaluation Prepared by p Date 2__O

Evaluation Checked by Vc Date 10400 0
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rage 3 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-106

POROSITY:

Porosity = Waste pumped (since 9/1/99) / [(Initial liquid level - final liquid level) *2750 gal/in]

= 29,186 gallons / [(109.1" - 66.2") * 2750 gal/in] = 24.7%

DIP TUBE BASIS:

DIL = [(63.0" - 14.9") * 2750 gal/in + 18,500] * 0.247

= [(132,275 + 18,500) * 0.247] = 37,241 gallons (37.2 Kqal)

DLR = DIL + Supernatant = 37,241 gallons + 0 gallons = 37,241 gallons (37.2 Koal)

PLR = DIL - [(18" - 14.9") * 2750 gal/in + 18,500 gallons]* 0.247

= 37,241 - (27025 * 0.247) = 37,241 - 6675 = 30,565 gallons (30.6 Kqal)

SOLIDS VOLUME:

The upper waste surface level (-198") is consistent and level across the tank. Several depressions exist
and are centered on the two central saltwell screens. The first depression has a radius of approximately
27.3 feet and a depth to near 117". The second depression has a radius of approximately 17 feet to a
depth of 104.3 inches (from ENRAF). A third, small depression exists between the saltwell screens, but is
neglected in this calculation. Since the slope of waste from the tank sidewall to the first depression edge
is small compared to the area of waste, it is assumed to be flat for this calculation. All slopes within the
two depressions are neglected. Each depression is assumed to be a right circular cylinder. The waste
volumes of each area were calculated as follows:

Volume (upper surface) = [Vol. of (198" - 117)* 2750 gal/in] - Vol. of depression (right circular cylinder)

= (198" - 117") * 2750 gallons/in - (pi) *(27.3 ft.)A2 * (6.75 ft.) * 7.481 gal/ftA3

= 222,750 gallons - 118,250 gallons = 104,500 gallons

Volume (middle surface) = [Vol. of (117" - 104.3)* 2750 gal/in] - Vol. of depression (right circular cylinder)

= 34,900 gallons - 7200 gallons = 27,700 gallons

Volume (Tot) = Vol. (upper) + Vol. (middle) + Vol. (104.3" to 14.9" * 2750) + Vol. dish bottom (lower 14.9")

Volume (Tot) = 104,500 gals + 27,700 gals + 245,900 + 18,500 gals = 396,600 gallons

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 396,600 gals - 37,200 = 359,400 = 359.4 Kal

Evaluation Prepared by S22 ,t- Date

Evaluation Checked by -DC OD
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-SX-106

FLOW DATA:

The final pump rate is found by data obtained from 0428 to 1456 on December 21, 1999. These data were
taken after the final saltwell screen flush on December 20 and show a total of 12 gallons of waste were
pumped over the time period of 17 hours, while the pump ran in AUTOMATIC mode. The following
equation shows the pumping rate for this final pump run:

Pump Rate = [12 gallons/1028 minutes] = (0.012 apm)

The in-flow rate of the saltwell screen was also analyzed with a plot of the refill rate of the saltwell screen
versus time. The refill of the saltwell screen, as reported by the saltwell system DTAM, began at a weight
factor transmitter (WFT) level of 6.8 inches (4.9 inches adjusted for specific gravity) @ 1340 on December
20P. The refill rate continued to be steady until a point at 2146 on December 20th . At this time, the DTAM
reported the WFT level in the screen as 34.4 inches (24.6 inches adjusted). A typical 10 inch diameter
saltwell screen will hold 0.34 gallons/inch. The following equation calculates the final in-flow rate:

In-Flow Rate = [((24.6 inches - 4.9 inches) * 0.34 gallons/inch)/486 minutes]

= 6.7 gallons/486 minutes = (0.014 pm)

Evaluation Prepared by Date

Evaluation Checked by Date S/;2J2"
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JITERIN STABILIZATION EVALUATION

- TANK NUMBER: 107-SX

LIQUID LEVEL
I RISER'NO. Manual Tape'R-2.43.25"

This is a solids level reading.

EFFECTIVE DATE: 10-19-79

SOLIDS LEVEL: ** R-2 43.25"
& RISER 110. Riser Unknown 44.75."

**This one inch variation is due to -the
slope of the solids.

EST. SUERNATE
LIQUID VOLUME 0

TEMPERATURE: Maximum 1800

+This temperature would only become a problem

15 THERE A POTENTIAL DOME LOAD PROBLEM?

EST.
DRAINABLE IlTERSTITIAL

LIQUID VOLUME *14;600 Gallons
This volume is based on sludge coqtaining.
12.5' by volume drainable interst.itial liquid

IS TANK HEAT LOAD A PROBLEM?

yes x no unknown

if the SX-sludge cooler was discontinued.

yes no X

PI010G:APH EVALUAT 10N: (Order 1776893 ; L.L. 44.0" ; Date: 8-5-77)
This surface is 100% dry solids. This set of photographs was compared to a settaken in 1970. Since the earlier photographs the small liquid puddles have driedcompletely.

COMMENTS: *The 14,000 Gallons of interstitial liquid does not take into account anyliquid that has been removed by the SX-sludge cooler.

ADVANCED STABILIZATION RECOMMENDATIONS: Continue the operation of the sludge cooler
to maintain the tank temperatureand remove moreinterstitial liquid.

Prepared By:

/

Prepared By:
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IUTEP~_R -TASIL I ZATO 1 AlI3

TANK UMBER: 108-SX EFFECTIVE DATE:

LIQUID LEVEL
A RiSER 110.

SOLIDS LEVEL
A RISER H0.R-2 47.25" R-2 47.25".

EST. SUPERNATE
LIQUID VOLUME 0

EST.
raAm...ot IIUTERSTIIN.A

LIQUID VOLUME 14;000 gallons
This figure is based on sludge being
12.5% drainable interstitial liquid..

TEMPERATURE:
Maximum 235':F IS TANK HEAT LOAD A ;PROSLElI?

yes
* This temperature is not a serious problem

as long as the SX sludge cooler continues
to operate.

IS THERE A POTENTIAL DOE LOAD PROBLEM? , yes

n0 unknown

no X

PI(UIOGP/J'H EVALUAI IOU: (Order I 776539: Liquid Level 47.25 i "Date 7-26-77)
The surface is 100% dry cracked solids. The manual tape is touching on
solids. There Is an old tape in the area where the manual tape touches.
There is some sediment on the stiffener rings.

C0j::;r-t1lS: There is an excellent photographic history of this tank beginning
in March of 1968. The photographs were taken after pump down and there are
pools of liquid remaining. Photographs taken in 1969, 70, 71, 72, 74, 76 and
77 show the solid surface getting continuously dryer. Today there is no
liquid visible on the surface. The sludge is showing some cracks from drying.

Prepared By: ?- ^z 2,

11 3.7Reviewed By:
Advanced Stabi ization
Recormnendation: Continue the operation of the sludge cooler.

8-31-79
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Figure 4. Interim Stabilization Evaluation of 100- & ZQO-Saries
Non-Jet-Pumped Tanks. (sheet I of 2)

Page -Iof
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EVALUATICH (see continuation page for calculatiorts ard additional comments):
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Cos:/Senefic Analysis attached

o[sCs(TCrCN O.f TANK:

T ank interim Stabilized at Zs.&o gallons of supernatant and 47 700 gallons of drainable
interstitial Liquid

C I Tank not Incerim stabilized; continue stabilization activities

rvatua icr ?erforned b-- Oatez/C4I hecked by -. . --- oace/ /

APPICVEi 3Y:

Manager, Single Shell Tanks iIC 64A-te

Manager, Single Shell Tanks Techno c_ _ -- Oate i -2 -q

Manager, Facl 1Ity Operations Oate iOt79 7-

OISTAI;UTICW: Tank Far Surveillance Analysis,s-ratrk History File, Nuclear Facility Safety,
TPA lntegraticn Control, Managers Approval; Evaluation ?er!or-.er, ard *Zecker si;rAorCS.
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Figure -. Interim Stabilization Evaluation
(sheet 2 of 2)

EVALUATION CALCULATIONS AND CCvEXTS:

TANK. Z: iI- S: - 1 9

Page Z of -1
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Figure + Interim Stabilization Evaluation
(sheet 2 of 2)

Page 1 of f

EVALUATION CALCUTATIONS AND C*OE4TS:

TANK: 2A -SA -I0q
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: llo-SX

LIQUI-D LEVEL
L RISER NO.

EST. SUPERNAT
LIQUID VOLUME

TEBPERATURE:

These temperatures
sludge cooler.

R-2 28.25"
This is a solids
level rarinn

E
0

Max 189*F Probe #3
min 1.90F brn ..1

do not pose a pro

EFFECTIVE DATE: Pan

SOLIDS LEVEL
& RISER NO.

EST.
DRAIMABLE iliTERSTITIAL

LIQUID VOLUME . -
'l This volume estimate assumes sl'udge contains

12.5' drainable .interstitial liquid'by volume.

IS TANK HEAT LOAD A\PROBLE?

yes 6 no unknown

blem as long as this tank is cooled by tue SX

Riser unknown- 28.75
R-2 28.25

8,000 oallons

IS THERE A POTENTIAL DOkE LOAD PROBLEM? yes no X

PliOTOGRAPH EVALUATION: (Order 1776538 ; LL 28.25" ; 7-26-77)
The surface is 99Z dry sludge. There is one small patch of liquid at the base of anairlift circulator. The manual tape is touching on solids. .There is debris frombroken tapes., sludge weights and broken airlift circulator lines evident. There
are a number of objects on the sludge surface. These are believed to be bottles ofPlutonium waste.

CCOc-;EliTS:

This tank meets the criteria set forth in RHO-CD-330 for interim stabilization. Anothe,reference used in evaluating this tank was RH-O-CD-756 "Evaluation of Special Tanks".
ADVANCED STABILIZATION
RECOMMENDATIONS: Continue the use of the sludge cooler to control tank tempera

?r cpa red By:

.-.-i e;;cd By: - 5-7
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: _____-

LIQUID LEVEL
INTERSTITIAL

R-2
50"

EFFECTIVE DATE: 7--n-7o

SOLDS LEYEL - Ri'er #tot AW9tA
& RISER NO. - 56-

EST. SUPERNATE
LIQUID VOLUME 50 oallnns

EST.
ORAIWABLE INTERSTITIAL

LIQUID VOLUPE 10 non callors

TEMPERATURE:
Max 2050 F
min Ins* r IS THIS TENIPERATURE A PROBLEM?

yes x

*** This tank is presently being air cooled by the SX
temperature within acceptable limits.

IS THERE A POTENTIAL DOME LOAD PROBLEM?

no unknown

Farm sludge tooler to maintain

yes no V

* PHOTOGRAPH EVALUATION: (Order #85024 ; LL 4'2" ; 1-3-79)

The surface is 99% dry solids. There is a very small amoOnt of liquid showine
at the base of one airlift circulator.

** COMvENTS: It is estimated that 10,000 gallons of drainable interstitial liquid
remain in this tank. This estimate is based on the assumption that sludge contains
12.5% by 'volume of drainable interstitial liquid. -The 10,000 gallon figure is less
than 12.5% of the sludge volume by 6000 gallons. This is due to P-10 pumping
which is estimated to have removed 6000 gallons of drainable interstitial liquid.
The continued operation of the SX Farm sludge cooler will further reduce the
remaining drainable liquid volume.

Prepared By: tiN v

4 
O

F.c v i E-t*d Py: /
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: 112..SX EFFECTIVE DATE: 7-31-7q

LIQUID LEVEL
INTERSTITIAL

EST. SUPERNATE
LIQUID VOLUME

TEMPERATURE:

R-2
38.5"

Max 132* F
Min 1000 F

SOLIDS LEVEL
& RISER NO.

R-2 38.5"
Riser Unknown 43 -"

EST.
DRAINABLE INTERSTITIAL

. QUID VOLUME longThis igure assumes the entire tank con
tents consists of sludge and the drain-
able liquid is 12.5% of the total sludg
volume.

15 THIS TEMPERATURE A PROBLEM?

*** This temperature doesn't appear to be a
problem. This tank is currently on the
sludge cooler.

IS THERE A POTENTIAL DONE LOAD PROBLEM?

yes

yes

no *** unknown

no X

* PHOTOGRAPH EVALUATION: (Order #752802 : LL 3' 7 1/2" ; 5-2-75)

In these four year old pictures there are small isolated puddles of liquid
scattered across the surface. The surface is approximately 95% dry solids.
These-Iphotos were compared to a set taken 1 year earlier and the SX Farm sludge
cooler had evaporated approximately 90% of the surface liquid present in-the.
earlier pictures during that one year period.
Four years have elapsed since the most recent photographs and it is assumed
that all surface liquid has been evaporated during this period.

C0u-t'4E N 15:

The continued operation of the SX Farm sludge cooler will further reduce theremaining drainable liquid volume.

Prepared By:

P.(-viewc-d By:

tl.
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INTERIM STABILIZATIO EVALUATION
PAGE 2

ADVANCED STABILIZATION
RECOMMENDATIONS

Continue to operate the SX Farm sludge cooler to control tank temperatures
and further reduce the drainable interstitial liquid volume remaining in this

tank.
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Tank: //3-SX

Photo Date: 9-2-2 6

Photo I.D: 76

Liquid Level: ) /

Observation of Surface: Su~~ z~Az / 0 -/c2 ':

Salt Well Status:. <4- ,1\2

Lollipops? Yes No

Other: c 42 . A -

Interpreted by

Date: /(-3

Reviewed by

Date-
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INTERIM. STABLIZATION EVALUATION

TANK NUMBER:. 114-Sy EFFECTIVE DATE: 7-1-70

LIQUID LEVEL
A RISER NO. R- 71 ?;"

SOLIDS LEVEL
& RISER NO. Riser A Itn-nnwn 78

EST. SUPERNATE
LIQUID VOLUME

TEIPERATURE:

EST.
DRAINABLE INTERSTITIAL

LIQUID VOLUMEC)

Max 227P F
Min 1A20 r

25,000 gallon

15 THIS TEI2ERATURE A PROBLEH?-

yes no X

** This tank is presently connected to the SX Farm sludge cooler
temperatures within acceptable limits.

IS THERE A POTENTIAL DOME LOAD PROBLEM? yes

to maintain the

no X

PHOTOGRAPH EVALUATION: (Order Number 85025, LL 5' 11 1/4", Date 1-3-79)

The entire surface is solids. There are some areas of wet solids at the base ofthe air lift circulators. This set of photographs was compared to a set of photostaken on 5-1-74. The surface appears dryer in the recent photographs.

C~flt*E SITS:

This tank is connected to the SX-Farm sludge cooler which will continue to reducethe amount of drainable liquid. There is no salt well pumping scheduled for thistank.

* This estimate assumes that 12.5% of the sludge volume is drainable interstitial
liquid.

ADVANCED STABILIZATION RECOIENDATIONS: Continue to operate SX Farm sludge cooler tocontrol the ta 9 k temperatures and further reduce the volume of drainable interstitialPrc-pa red ~y: 
Ir~rL ~ -iquid.

Fecvie.:cd By ?3 7

unknown
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Distribution J. W. Bailey
Tank Farm Process Engr'g
2-750-E/200-East
Ext. 221

: t. Tank Status Update

Based on a Tank Farms Process Engineering evaluation of tank photographs
and/or liquid and solids level data, the following listed tanks have
changed status as indicated below. Future operations and reporting should
reflect these status changes. The effective date for these changes is
September 30, 1978.

PREVIOUS STATUS NEW STATUS EST. SUPERN.
LIQ. (GAL.)

241-A-104
241-AX-104
241-B-102
241-BX-101
241-SX-103
241-SX-105
241-SX-115

241-TX-114
241-TX-117
242 =TX-105
?41-U-105
2'0 -U-201
241 -U-202
241-U-203
241-U-204

Leaker-Primary Stab.
Inactive
Active
Inactive-Primary
Active
Active
Inactive-Primary

InactiveInactive
Inactive
Inactive
Active
Inactive
Inactive
Inactive
Inactive

Stab.

Stab.

Leaker-Interim Stab.
Inactive-Primary Stab.
Inactive
Inactive-Interim
Inactive-Primary
Inactive-Primary
Inactive-Interim
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive
Inactive-Primary
Inactive-Primary
Inactive-Primary
Inactive-Primary

Stab.
Stab.
Stab.
Stab.
Stab.
Stab.
Stab.
Stab.

Stab.
Stab.
Stab.
Stab.

* Liquid is nonpumpable

Documentation of the engineering evaluations supporting these status
changes will be maintained on file at TFPE. For further details on
these evaluations contact V. D. Maupin, ext. 217.

J. Bailey

Tank Farm Proces Enor'g

JWB/rfh

stribution:
R. Carter
T. Dukelow
H. Garbrick
B. Langley
A. Petersen
A. Zinsli

cc:
D. R. Autery
H. A. Anderson
J. W. Bailey
C. A. Mulv

G. sen
T. B. Veneziano
LB

TANK

-0-
-0-

19,000
-0-
-0-
-0-
-0-

-0-
-0--0-

23,000
1 , 000*
1, 000*
1,000*
1,000*

Di
C.
G.
3.
R.
C.
R.

--T -10.r
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rigura +. Interim Staomizaian Evaluation of 100- & ZOO-Series
Non-Jet-Pumped Tanks. (sheet L of )

Pig. I of 3

TANK: 241-T-101

EVALUATION Cs.. continuation pag. for catcuationw and additfonaL camans):

C X]. Photograph review ceaitered - Oats of zost recent photographs: 04/07/93

C XI Tank history review cLapteted

C K Tank teperature profiLe review coateted

Surface Corditfon & Comments: Mottled brown.to black in color. A pockmarked,moist- sludge
surface remAins: surface-cracked near the outer perimeter of the tank. Appronmatay .s

feet of saltwell screen is not visible below the waste remaining in the center of Tank :T-101,
The FIC Plummet is visible contacting solids. A liquid pool is visible surrounding the, Saltwel
Screen. See page 2 for additional Comments.

24.5" 4/12/93 Saltwell Screen Zip-Cord
SoLids Levet 36.25" Gate 4 / 0 7/ 9 3 tho Manual Tape (flake housing)

Liquid Levet 24-5" ,ace 4/12.'93 lethod Saitwell Screen Zip-cord

Solids Votune 10 1 ' 0 0 Gallons (CS. PA4B .3 I.A .. a) A;L L.3 ,7 73
Estimated Orainabte Liquid Remaining(DLR) : lua =16,500 Gallons

. Estimated Supernatant Votuse 2emaining 700 Gallons

Tank was puiped with a subnersible ptsp X Tes _No; if yes, 25,300 gallons purped.

C I Cost/Benefit Analysis at:ached

OISPOS:IrON OF TAMX:

CX I Tank Interim Stablized at 700 gallons of supernatant ard '15,800 gattns of drain abLeintersticial (iquid

C I Tank not Interim Stabilized; ccntinue stabilization activities

Evaluation Performed _y D. D. Wiggin 4/12/9 hrked by RMbv I. Pont. one / v

APPROVED BY:

Manager, Single Shell Tanks V/ oate

,Manager, Single Shell fanks .Technclo( 9_7'ae

Manager, WT Facility operations --. ,.... / Gate

OISTRIBUTICU: Surveiljance and Oats Acquisiteon, SE Tank History File, Nuclear Facility Safety,TPA Integration Cntrol, Managers Approvut, svatuatIon Performer, and Checker signatures
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Figure 2. Interm Stabilization Evaluation for Non Jet-Pumped Tanks.

page 2 of 3

EVALUATION CALCULATION AND COMMENTS:
TANK: 241-T-101

Tank 241-T-101 was declared an assumed leaker on October 4, 1992. Tank
241-T-101 was submersible pumped starting on March 12, 1993, from a
measured height of 40.5 inches to a measured height of 36.25 inches
(manual tape resting on solids). The "0" datum for this tank is at the
bottom of the sidewall. Multiple pumping campaigns resulted in the
removal of 25,300 gallons of waste. A total of four transfer line
flushes, and two saltwell screen flushes resulted in the use of an
additional 1670 gallons of flush water.

During the final pump campaign, completed on April 6, 1993, prior to the
final transfer line flush, approximately 1.5 Rad/hr was detected near
the flushing valves in the Tank 241-T-101 pump pit. This indicated the
probable transfer of limited quantities of sludge into the pump pit
valves. Due to ALARA concerns, and the fact that transfer line flushes
were approximately equal to waste transfers, the decision was made to
shut down any additional transfers.

In-Tank photographs (April 7, 1993) were used to estimate the quantity
of remaining supernatant in Tank 241-T-101. Engineering estimates that
700 gallons of supernatant remains near the middle of this tank, in a
roughly circular shaped pool offset from the center, seven and one half
inches deep at the deepest point, and occupying no more than 10 percent
of the tank waste surface area. These estimates are the result of
comparing the visible size of the liquid pool to the overall size of thetank, and to objects within the tank of known dimension. The pool depth
is estimated considering the gently sloping nature of the solids within
this tank.

The final zip-cord measurement within the central saltwell screen
indicated a liquid surface at 24.5 inches in the middle of the tank,
using the same baseline as the manual tape. Tank 241-T-101 has a dish-bottomed configuration. The manual tape is located at a distance of 150inches in from the side of the tank, and rests on a gently sloping solidwaste surface. For the purposes of determining waste volumes, an averageslope of the waste surface indicated by the manual tape and the zip-cord
was determined to be no greater than three degrees from the horizontal.
The average sloping waste height as determined by the manual tape iseight inches higher than the solid waste height based on the zip-cord
reading. These factors were used to determine supernatant volumes, andto estimate the total waste volumes.

See calculations on the following page for a summary of waste volumesremaining in 241-T-101.

Calculations made by tiDae O
Checked by '....0 Date/v
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Figure 2. Interm Stabilization Evaluation for Non Jet-Pumped Tanks.

page 3 of L

EVALUATION CALCULATION AND COMMENTS:
TANK: 241-T-101

1. Volume Calculations

A. 1. Supernatant Volume* = Pool Volume =
1/3[(Pool Depth)ff(Pool Radius)"]
Pool Radius=12 ft =144 in.
Pool Depth= 144 in. (Tan 3 degrees)
7.48 Gal/cubic ft, 1728 cubic in./cubic ft.
1/3[144"(Tan 3*)(144")2Qrl= 163,870 in.'= 94.8 ft'=700 Gal.

B. 1. Total Waste Volume= Upper Waste Volume (manual tape) +
Lower Waste Volume (zip-cord) + 12,500 (Dish Volume)-
*(Bin.)(2,750 Gal./in.) + *(24.5 in.)(2,750 Gal./in.) +
12,500 Gal.= 101,900 Gal.

2. Solids Volume= Total Waste Vol. - Supernatant=
101,900 Gal. - 700 Gal.= 101,200 Gal.

C. Interstitial Liquids
Porosity- 45%, Capilliary Height (Sludge)- 24in.

1. Drainable Interstitial Liquid (DIL)=
[101,200 Gal. - 24(2,750 Gal./in.)] 0.45- 15,800 Gal.

2. Drainable liquid remaining (DLR)= DIL + Supernatant
15,800 Gal. + 700 Gal. = 16,500 Gal.

3. Pumpable liquid remaining (PLR)=
DLR- 0.45[18in.(2,750 Gal./in.)]=
16,500 Gal. - 22,300 Gal.= 0

* See page 2 of 3 for description of this evaluation.

Calculations made b Date 
Checked by e; Date
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 103-T

Evaluation (see Continuation Page for calculations and additional comments):

Photograph review corpleted - Date of most recent photographs 4/2/81

Tank history review completed

Tank temperature profile review completed

Surface Description: A supernatant pool, estimated from photos to have

an averace deoth of 2", covers anoroximatelv 80% of the tank surface.

The rest is sludae. The FIC i contactino liouid. Date 4/2/81

Solids Level 3.85" at the edae Date 12/29/78 Method FTC

Liquid Level 5.0" Date 10/27/83 Method FIC

Solids Volume 22,500 oal

Estimated Drainable Liquid Volume 3500 oal

Average Maximum Tank Temperature, past 6 months 68 F

Estimated Supernatant Volume 3500 nal

Cost/Benefit Analysis attached

Evaluation Performed by~t t--. Date ////?/ Checked by't/ Datel///C/

osition of Tank:

Tank Interim Stabilized at 35R00 gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manage'r, TF&EPC Date ,///Y/r7

Manager, TFS&O bate LL-L-.

Program Manager Date //-if J3

DISTRIBUTION: TF&EPC Tank File, Tank Farm Surveillance Analysis,
Approval Signatures

Disp

x]
El
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comnents

TANK: inT

TOTAL WASTE UoW,09 = (WAsr LEULt (ZuX)) 2750 cA)

VjAsr LEUEL=5.0
TorAL W.AsTE UOLurE = !10 X ___09

iA)

+ i,SoO-A/

t,2.,500jI7 24,257yAt kZ2O,'Oi.

SUPeAATYANr L/OLUME : Sa 1 6sA771,.r pooL is asrlrflrto To 4VePqASE

'2" DePr// AJD COUEZS 502 o F' f;,;4r SLArFACE Fon V/2/t lo 47..s,

straupATAVr I-2w/n& = E7. ,1O a .. 3 . !as 0 , 3 5 0Q/
i/J

.14/ D0 /s ctV./ T ' TA= 7- 7/- ST6 . / LLuAm -- Sti FtA.JAAA>T vozaMl e

SO/OS outae.= a6ooJ>/-3ooJ A/C 2 2,s50 4I.

DR4wqtC /47Es1/lAL Z&/Dr6OUOS oLwt -CAY//n e //71ferA Z?S0jj.)
Xftroa.. 4

cap//4! /6//rT 0o su*LSS = 4"' staoGE ecos'f /i= .?-59,&

DO/VnJ1eLe /MPtA7S ri r/st.. ZJ0P = (.,opp - .ate ?w, = 

,9s5c,/'/,4S. r s /u7e Ae~ L rCit C/,mmCTp s rti CS.

c //Igy Ilay-T = /.2 -' =Ms9 i'/5).

4y de P~rvogr

4W-> ntlsce Ivrf7FA.ff C 77Q1UID (>= .a1. / -V. =2 so ). 0 =

0sC4/ 1tkML.C 2'/0/ ASnit/ov.>-: Dg4/AZdE /AveTEA~rAL. /ci>O t3aAEAA-7ZAA/r

D,'4 Ad~ La Li nG ,C e,-sv1>NC-rv& 09 3S91dgA/ =SSO0js/.

Calculations done by iA
Checked by 4___.
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comients

TANK: 103-T

Tank 103-T has had intrusions between 1978 and 1981. In the sprinq

of 1981 an unusual occurrence report was written on the tank because

itexceeded the liquid level increase criteria. In August 1981, the

tank was interim isolated. Since then, the liquid level has fluctuated

between 5.0" and 5.5". It is suspected that the fluctuation is due to

instrument error.

The lack of recent photoqranhs is not a nroblem as the liouid level at the

time the ohotoqraphs were taken (4/2/81) was 5.0". While the lowest licuid
level (5.0") was used in estimatinq supernatant volume, the supernatant

volume if the liouid level were 5.5" would be 4500 qallons which is still
below the 5000 gallon criteria.

Evaluation done by

Checked by



Single-Shell Tank Interim Stabilization Evaluation Form.
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Page 287

Page / of 3
TANK7__10_

(Jet Pumping only) Reason for stopping Jet pumping:

( Meets 0.05 gpm criteria, Date of Shutdown 7

[ I Major equipment failure, Date of Shutdown -

Tank Waste Surface Level Condition and Comments: URFACE f5 c. ErLy S/Ab&E TYPC LAST
turr & ALTCM E PEE-r~xo\/x SL kWEM 0 SUr fZPC 6__ 6STIF SQI2ZPC6

A1PPE10.U IE-VEL I-\CkQSE TMAK6Tl itM u . k% (2p ) Tkih /
.QACHES AG-~P\) -TA .25 /4 f1tM4 Foo-r i mE76-2 ) C UWLPSfp 4p.24
MOlUNb S*.TIREUL C-'afj!/ I.--t4 A10 V=TLpf4/ Ao?7ToM.

Evaluation: (See continuation page for calculations and additional comments)

PhotoMdeo review completed - Date of most recent photoMdeo 1017/99

M Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Levei /6.72 Method F£/RA P Date 3 A 6
Final liquid level /0'? .13 Method V&XtO/rt P oi5 Date
Total Net Pumped Volume /I. 5 ZQ I
Capillary Height Used in Calculation o rA/.
Final Solids Volume 31(0,g tqaf
Final Average Flow rate 0.0.6 rm
Calculated Porosity 166/6 6L F -2 A 72
Supernatant Volume Remaining 0 al
Drainable Interstitial Liquid 3. .1 ' I.
Drainable Liquid Remaning
Pumpable Liquid Remaning

[ Justification letter attached (Interim Stabilization Cognizant Engineer)

Disoosition of Tank:

M Tank interim Stabilized
[ ] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer: / £ Date

Evaluation checked by Process Engineer: i4 C &Q 2 A, Date //A/Il

Interim Stabilization Cognizant Engineer: W0, YL // //&/fqDate

APPROVED BY:

Manager, Interim Stabilization Engineering M1 A. ioc4

Manager, Process Engineering O f

Manager, SST Engineering 9 1-

Date iihI ?

Date i/-IS -?I

Date



Single-Shell Tank Interim Stabilization Evaluation Form. (cont.) HNF-SD-RE-TI-17 Rev. 9

Page 2 of 3
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 24'-

* C/.} P/ L-L I/Z y -AZ47~ = .214/" ( s/.Vr -

&> 'lD

& /%3/15 /M Fo? /2 R* o =9~al 6'5A'e 12F L dE 4 .'e

W/, Oi<H ;277bm , r i/- A

x 2720) 1

Me e A4cOas5 -rt:k

*kA b/0lvfll or~ 'Z" DY3// 8o7h77>AA

EWzar- 4reeL = ) 22 .- 7

V Zt= I( /'22 .4~-7 --) 2 ) /25-'0O

Vo.= 3/6'4,3 E/or) < --> 3/63 1 4/ A,

. q? VEIAe
D,5=7'9Ml.VAE ;?A
22fra2A/1,M/c/ 2

~ ~42&a& 7- (///g 9 /:y,
SP //;4T/oO) (-71/94 6 11-g;30'Ie

-7114" d /,.3so)

-rofALl2ai (-7/13 1/c e s :30) =

loo s 3-dR = 2.063 -=> .'35' /mh t

-
Vttt)/fl C

Evaluation Prepared by e/^J t/-L

P5/2 A VF- 20, 78 ' lULuc1'V4

Pewi i//0 c

, i //s/f111
Evaluation Checked by C e I

a */A/AL

297e)

7- Y 2P4M/7y

Date

Date

/2is>C ,1/

( /0//-1C )

= 0 r34/
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Page 3 of .3

EVALUATION CALCULATIONS AND COMMENTS:

. DUhArB6g xuw7asrm T(X CT.r>

C rV0L - (cap,,[tac AT x Q750

D75o - (O

SCUbNOG
kpizo-SXT?

I _ xc . 6

DfL-: %f,;?J& 9 /1h a =zP ;/.QkM

* i bZnAGt
Z1WTb.t 4 M

PL + S Ler f li

bk, = -313 F 41ns ? 23

* PUMQ46CE

-z D/l

UApo\PAgtE

... ((unpu&bz + 44-

Ig ;nckes

Ra., I1

) x 4 g
PW0osxry

(gtf
-;r wet> 8rToA

- G) F'gg kt/LsM31,Q33 - (;[ooL )

p&q g,

Evaluation Prepared by

Evaluation Checked by

/44/ J d

Ar/ at j

Date

Date

TANK: 0,YI -T7-/04

m /- (

(ThLmj)'$ueeNrcO :

*

PC- 0.1s

( rpa-)
Y_ n.50, K(

H-u,4T =

tij 
%4
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INTERIM STABILIZATION EVALUATION

NON-JET PUMP TANKS

Tank: 10ST

Evaluation (see continuation page for calculations and additional comments):

Photograph review completed - Date of most recent photographs 5L2-4

Tank History review completed

Tank temperature profile review completed

Surface Description: .)tex_ 'S3 tO&C &)eFM- F tTfi-i MOP/M

or ueirAcp turlA'rn .T-l Irr 1 Q"> To0 Pee7AA t J T'lL5-

UAJtL J ctkFA(B. i ,?e. ( (r-) TA(77/'Jr _tucriate 5/Clw l-

Solids Level -jf, Date Method (A55 r/

Liquid Level ',50,/L Date 5 /L2 Method r/1' ,//(n7CM

Solids Volume

Estimated Drainable Liquid Volume a9, 9g &-ALLON.

Average Maximum Tank Temperature, past 6 months 69 OF

Estimated Supernatant Volume u LL/ CrAtLJciA)-

D] Cost/Benefit Analysis attached

Evaluation Performed byzt C Date , WChecked bI DatL aJ 7

Disposition of Tank:

Tank Interim Stabilized at 2EQ I gallons of drainable liquid

DJ Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE . Date..-4j 4Z 7

Manager, TFS&O - Date4-,2-

Program Manager ->--.-- Date Vj/

DISTRIBUTION: TF&EPE Tank F le, lank Farm Surveillance Analysis,
Approval Signatures
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EVALUATION CALCULATIONS AND COMMENTS

Tank: 105-~~

\oumu f

Paoe -a of 3

CALWLArFtN

wr-r ton (- /Na)(L'. trd)1(10t)

r1 (-r~iarcn,

tpLL 05 VoLOmE

>Outot, LEV6u= 0
TDhbH 'I- ro rt -T'c

C30. 1 ) o rAt.,,) + -Aus,

ADo AN-- c aou> FC 6XPCOsw
Acv6 Fitc DOE To OjUt, SucrA%

_rnm >OL q5

tzOU D5

6-A UN-t

Calculations made by:

Checked by::__
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EVALUATION CALCULATIONS AND COMMENTS

Page _ of

2-A I A 6% ljrJrer5-r[t>I'f\LU L GOPD EzPNtpua&q-

D A PILUAcFy HEIa _ 53oW (GAt_

DT' L ('touo5 CeE--- QAPrwey l-&(G

TOr~ L. tbZ-A IM A 6LE = 1AU LtC30POGtAAh

!rAUO J5

Calculations made by:Gd -(
Checked by:

Tank: tQ5 :C

(FrbITsYYYOU(Woh)

= b9ot-f- C413
-= d0, 10 I
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INTEREM STABILIZATION EVALUATION

TANK NUMBER: 241-T-106 EFFECTIVE DATE: _ -_ 'P/

LIQUID LEVEL
& RISER NO.

EST. SUPERNATE
LIQUID VOLUME

3.2" R-1

Less than 1000 aallons

SOLIDS LEVEL
& RISER NO.

EST.
DRAINABLE INTERSTITI

LIQUID VOLUME

# 3.2" R-1

Al.
0

TEMPERATURE: 67 F IS TANK HEAT LOAD A PROBLEM?

yes

IS THERE A POTENTIAL DOME LOAD PROBLEM?

no X

yes

PHOTOGRAPH EVALUATION: Photo date - July 24,1980

The waste surface is composed of damp periDheral sludge sloping inward
to an irregular center liouid. The diameter of the pool is estimated
to be in the range of 22't 3', and its shallowness is attested by islets
and bands of exoosed sludge. Both the manual and automatic(FrC) licuid
level cauoes are seen to be contacting solids.

CfZ-*;,EnTS:

Pre-pared By:

PFevie;:c-ed By:

7~ *4,

t __

unkRown

no X
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Single Shell Tank Interim Stabilization Evaluation Form

Page I of
TANK: 241-T-107

Reason Jet Pumping Halted:

[XI Meets 0.05 gpm criteria, Date of Shutdown 4/14/96*
[ I Major equipment failure, Date of Shutdown

Surface Condition & Conents: No supernatant visible on surface of waste. The surface has an irregular
contour of mostly sludge, the elevation differences between high and low points appear to be about 4 inches.

Pumping was delayed from October to February due to addition of flammable gas monitor and jet pump
failure/replacement.

Hot water flush to salt well screen performed on 3/7/96, inflow rates were again above criteria Limit until
criteria met on 3/18/96.

*An additional 711 gallons was pumped from T-107 after the inflow criteria was satisfied on 3/18/96.
**The tank reference level was adjusted 11.88 inches on 2/5/96 from the tank edge to the center bottom
elevation. The pump platform sat on 7 inch blocks during the first pump run in September and October, the
blocks were removed in January.

Evaluation: (See continuation page for calculations and additional comments)

Photograph review completed - Date of most recerit photograph 5/9/96
Tank history review completed. [X)
Tank temperature profile reviews completed. rXj

(Jet) Starting Liquid Level 73.94 (**Corrected) Method Enraf Date 9/14/9i9 iS
Final liquid level 65.56 (**Corrected) Method dip tubes Date 4/3/96

(All exc. Aux)
(Jet)

(Jet)
(Jet)

(All exc. Aux)
(All exc. Aux)
(All exc. Aux)
(Jet & Aux)

Total Net Pumped Volume 11002 cal
Capillary Height Used in Calculation 24 in
Final Solids Volume 173 kcal
Final Average Flowrate 0.043 cal/min
Calculated Porosity 0.209
Supernatant none
Drainable Interstitial Liquid 22.4 kqal
Drainable Liquid Remaining 22.4 kqal
Pumpable Liquid Remaining 12.1 koal
C I Justification letter attached

Disposition of Tank:

[XI Tank Interim Stabilized
I Tank Not Interim Stabilized; Restar Pun in

Evaluation Performed by: K Hull

Checked by: MR Koch ly- J t
APPROVED BY:

Team Lead, Stabilization Engineer

Manager, Interim Stabilizat ion Engineering

Manager, West Tank Farm Transition Project

Date

Date r 4

Date

Date

Date

Distribution: TWRS Nuclear Safety, Surveillance Engineering, Systems Engineering, Single Shell Tank
History File, TPA Integration Control, Approving Managers, Evaluation Performer, Team Lead,
and Checker signatures.
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 21/f- Y7- /4>7

7-A P27-/A/ 2 F/:~-

Ce/RA r - e2-4eC l/mhs'

iCe/CL DM62g -- psAMEed A// 0 r- v'/- 72

EL v/A ct/ Con1 'y~i-/ -PPLL l '1-6 6'-/

BaRol-on. '2/5A6q AO Juxrn J.r-:
nszA r- -- gA Fa&'O &~87

5JPA P-- AS 4657-

6os?,c rmo &rI12i - > zv Z q, o +

E Ve "24C/ L/ZI/ zzr v67
L/ F DP p iv3 f72ADA&c // /3 Il h WF - ! 6 1 /9

A6§'M' & Z/xR-p-4A +}O Otg 13 ,rh,442 /cZ-g< Al/ 2/,/ 4 g
WaE72E Pwavsp',L6, C1&Anj 2.oiZcrt

2 r7 da/z
0- 7v -g / 1'/~

AL6/L .

Q!' i/BC 2 /4

Cci? 6 iu ;

, /6

)Sgs / /L/

to7 . (-4/

2w/Q-io 2 7/' L (6'a jq )
/2,93

.-+ 12,/3

= 1 15 r/a/

Evaluation Performed by /

Checked by 7 /--L.

Date________

_Date /22./96

-t

- -~j7/ /nd 5

5V,2dt 2z/7/1,

- w/F - -, f;Z/

- ,q 7
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Doc Nunber tM/S Nu-tber

1. Data Sheet Nu.ber 2W-95-00952/v VT-03670 D/S Status OPEN
Vork Item Title 241-T: CXANE ENRAF REF LEVELS

7.3.8 AS-FOUND (RLU VALUE:

AC 7.3.9 AS-FOUND IRLI AN CRRECT [RLI VALUE KATCNES TO .iO-? YES NO /
CRAFT INITIAL I

7.3.12 (IF REQUIRED) PROGRAMME (RLI VALUE:

7.3.13 (IF REQUIRED) FRORAMUMED RLI) AND CORRECT [RI] EXACTLY MATCH?

AC 7.3.14. (IF REQUIRED) AS-FOUND RCL) AND CORRECT RLI] VALUE KATCHES
CRAFT INITIAL

7.3.17.1 AS-FOUND [T-]

7.3.17.5 AS-LEFT LTT)

........................... ..............

7.1.1

.3.21

AS-FOUND TANK L!CUID LEVEL:

AS-LEFT TANK LIQUID LEVL:

Silnatur e
Data Sheet Ccr:lete

Res Code oescri 1 n No. Act Mrs
is Instru ent Technician 2

. Co.zleted Satisfactory

CO.'nents

0 .

YES / NO

:6.8.2

Date
-_4

Tk

- - /S Data Shet - FreeFcrm (?2Th)====== -=== -

RECORD CC ... *r*'RECCRD COPY U

0
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241 - /0-

AL'/1f wet //yrj LAW A2/ 2

/4rL f6e( frcj/ 667 ~o

I,.I
0'00 /t 6/05 - , 22

011q

IF/LOW 1 4

/ 3 S
777)

HotE wpyrug or scr-vez 'taL.V/ CAl

o.</3Q4
3|//4

R9,3c50 /9&flj5 flA i7-'1 /%s7gE Ac gi2-$g1,, A/lit

$p-iv -7 /w-.o< iV/A/rp

Evaluation Performed by_

checked by 9 0-J L1-

Date

___Date___2__/_

Z Oo4 L q' I/

NHOW: l/A/P>W PrIL A1O -?,p , rg

s/w 6 ouJ3 / /

3 -- 7-%1 - /9 - Ce/

6pej -

u4/ -

- 16> /V/c//

=- $77,

e 0 /, 5/,, 4 4

x ///////



WORKING OdPYt rne n a t(80ai~
O\US qw! UND0 S

>TAN( A_ _ _ _ _ _ _ __ _ _ _ _ _ _ _

DATE: _ __

12'.3I7%

TEMPORARY ROUND SHEET
TIC7 SALTWELL gCILEN REFILL

..... .. ....
T-n 1A.C K ~ )-- -- --

READING 1GM _____5 -- A N A - -- - -- --

CAL GAS BOTTLE N/A 100 PSfG r ob s 50 Vo qq qg [0 qO -9g- -- 0-
PR-ES-SURE-- - 3__ _ ____

EG A!1 LN350 CCM 250 CCM 3 0D 32D - 10 ~r oO 330 3wo 360 57ZO 700
M4 SAMPLE FLOVI_3 0 C M 2__- ------ - --

CORRECTED SPECIFIC N/A N/A - ,L /_

GRAV ITY? T_____

WEIGHT FACTOR SALT N A N A 3 -7 o tj-1

OPERATOR DASNIGHT 
OPERATOR _

OPERATO DAYSVIO

SUPERVISOR DAY s IH UEV

rREQUENCY U RMNEIE 5 I MANAGER: -m t

TEMPORARY ROUND SHEET EFFE TIVE THROUGH 2400 ON 3-28-96

Temporary Rounds Sheet Date: _ ~
FL Manager Approval: DA )0c
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EVALUATION CALCULATIONS AND COMMENTS:

TANK -- 07

13 I' 9 LA Pi1m 1p-D
?42rlA/?r- 937,4'

Q;>P px, 262t,'S:,4 /
r2u/3 ftw/Arc< 09 )

-7'~7-9 L Por P 22 2 CF1& .K

- 1,6202z

Pc (2bS ///

(2 /7 /A/4)

C& 0i k/- DIP rv-2

VaL &)7 Pwf?5 zf,7

AM/A J/-

5a/ F -ff 2 /A/

/0 LbW f6

fit/S/46
7 t2 / ?-j h/ ay- A-- 2 1qs I/

2/7/74 ~,9,6704 &urfe

Date,

.Date. .~ZZ/n,

r165 q2 7C &A/ /'22EOAoJ
7--a 3t'tl /r 0 /fair ,1/

EvaLuation Performed by_ a 4 %z

Checked by /t A

SOL /

I, ILI

t&F' Q-c2

03 9 0y /

/CB/6.6 t.4/

64c/<' at 2 /

4-1/3 O e/

E A/iqL -/ 2 > ,r 2 af

/ S.<gA'6 q~s agLbwg 2zeg ,
-1!7'/4t gCpx~tcg6L gsic'4

- ('- 3 6-7. L
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TANK:
- r- /07
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(to f^7Ai9/9)

P4os2 'ry = 1/L. P

t1C u;416 A f A

-" / , o 'r p r, 1 '/17-

- /o/g.g- e3s4-//3

=2c'/H,6p,

D'F /sz s// ,-- / IL)

7 7/ In

/13,;-l I I (2'/t -- -//'))

:= 2c9

D1'L = Zdzuaz //et - (21s,,/52/A/F#
' 223cP4'2 7S-0)) . . 2c9

2 2. 4 /

2'sa)7# i /!

pviun 191JLJ,

pi t?
L 76V9PO ;9~/2 /, 2

/91L -('ie,, &44/3r Ld 4 S6'CrmsO s s' r

2 4 !g /275Ct* .2z%/ 2, 4: /04

Evaluation Performed by_

Checked by l / C

_Date

_Date -- /_

Pcf)o 7Y

P-2e, / 7 -

P4/)

d /a
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7 /.T1 teim § ra,4;; .ncr/n>/'

7TA': / 9 f-

T7e Vap e', 7uxrc,:'

Sal /c fep<.;rte-;o| /eS £7

0/Oo 6/,A/u a. r/covv yes

C 072A16 A/7/T

/ox

Al-C D1

.7Zn -/1'7- .

4 r A~< .- t ZM r.p7. A7XZ,.?f) ,t cf

9 (~7 edAE, ske., ?6' 4[ 7r #
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Tank: 109-T

Evaluation (see continuation page for calculations and additional comments):

r' Photograph review completed - Date of most recent photographs 7/,Q/3

Tank History review completed

Tank temperature profile review completed prmr 4o 11113112,

Surface Description: Thitsuvyor, 4paars 4. b.- & dr &LJ 1 d.W1

&10 srecudtr1sd

Date ,l/odrr

Solids Level /6..-, Date jj,79j Method __ I-uos___rg_,_

Liquid Level ,.7 ak Date 2 1,2 j Method H..,..a T.pt

Solids Volume 5g twO

Estimated Drainable Liquid Volume -

Average Maximum Tank Temperature, past 6 months _IWAt yb f,-

Estimated Supernatant Volume 0

Cost/Benefit Analysis attacher'

Disposition of Tank:

Z Tark interim Stabilized at 0 gallons of dr3rfable iacui

D I Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE Date/Z I }

Manager, TFS&O Datet/

Program Manager Date [Z - 9Y

DISTRIBUTION: TF&EPE Tank File, Tank arm Surveillance Analysis,
Approval Signatures

* TANK LUVEL HAS REA'UIJo CobSWiiT SIUCtPHo7oqEAPNs LeRh LA6T TAEk)
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EVALUATION CALCULATIONS AND COMMENTS

Tank: IniT Pape 2 of -

SohdsutvcJ: I,.7,ud~t; QssuJgt.)

S,1ds Vluitm: (.7,.tfkb)C;75o) # 12800 5 ?q1& ?los

Superu.tolomt: IDa V 10S

Drv&NtXW ,4t ,J LU Dra'u'Al Lt (s5tb I5- OOX.f) q-9.== 0

Calculations made by: Q.An

Checked by: .wr'X4 &A-
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Page 1 of 3

TANK: 241-T-110

(Jet Pumping only) Reason for stopping jet pumping:

] Meets 0.05 gpm criteria, Date of Shutdown

[x I Major equipment failure, Date of Shutdown _ 8/12/99

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 10/07/99

[ x Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level _161.12" Method _ ENRAF Date 05/12/97
Final liquid level 146.7" Method -LOW Date 01/03/00
Total Net Pumped Volume ___50.3 Kgal
Capillary Height Used in Calculation 24"
Final Solids Volume 369.1 Kgal__
Final Average Flow rate 0.14 gpm_
Calculated Porosity _ N/A
Supernatant Volume Remaining _ 700 gal_
Drainable Interstitial Liquid _ _47.5 Kgal_
Drainable Liquid Remaining __48.2 Kgal__
Pumpable Liquid Remaining _43.2 Kgal __

[ x] Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

[x ] Tank Interim Stabilized
[ Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer:
I

Evaluation checked by Process Engineer:

Interim Stabilization Cognizant Engineer:

APPROVED BY:

Manager, Interim Stabilization Engineering Z A

Date

Date // 2060

Date /yci

_ Date //__2_0o0

Manager, Process Engineering ICd

Manager, SST Engineering

C-,

~

Date -

Date

/ IZ 
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-T-110

The surface of 241-T-110 is a smooth, brown tinted sludge with visible cracks. The waste surface
appears to be saturated, but shows no standing water except for a shallow pool of supernatant liquid
located around the saltwell screen at the center of the tank. The pool is estimated to be 15 feet in
diameter and approximately 6 inches deep. The waste surface slopes from the tank sidewall to the
supernatant pool. ENRAF readings based 51 inches from the tank sidewall and show a waste surface
level of 147.6 inches. Liquid observation well (LOW) readings are also based at 51 inches from the tank
sidewall and indicate an interstitial liquid level (ILL) of 146.7 inches. This is approximately 1 inch below
the waste surface level. The LOW is located on the opposite side of tank 241-T-1 10 from the ENRAF
device. Dip tube readings are located at the tank center and report an adjusted liquid surface level of
130.0 inches. All levels are based off the centerline of the tank's dished bottom. The ILL slopes down
from the tank sidewall to the supernatant pool due to the capillary action of the waste.

The actual quantity of drainable interstitial liquid cannot be determined due to the unknown profile of the
ILL slope within the surrounding waste. LOW readings will be used for reporting the final liquid waste
quantities since these values conservatively provide a maximum value for the remaining liquid quantity.

DATA LOW Reading (01/03/00) = 146.652 inches - 146.7 inches

ENRAF Reading (01/03/00) = 146.57 inches - 147.6 inches

Dip Tube Reading (12/15/99) = 125.94 inches + 4 inches (distance off tank bottom)
= 129.94 inches - 130.0 inches

Tank Waste Porosity = 15% **

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons **

Supernatant Volume (10/7/99 In-Tank Video Estimate) = 700 gallons

D.1.L = Drainable Interstitial Liquid **
= [(Saturated Sludge Ht. - 12") + 12,500 gal - (24" Capillary Ht.)]* 2750 gal/in * porosity

D.L.R. = Drainable Liquid Remaining **

= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **
= D.I.L. - (18" Unpumpable Ht.)* 2750 gal/in * porosity

**Reference HNF-2978, Rev. 1

Evaluation Prepared by Date

Evaluation Checked by [Lto Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241 -T-1 10

LOW BASIS:

DIL = [(146.7" - 12") * 2750 gal/in + 12,500 gallons - (24") * 2750 gal/in] * 0.15

= [370,425 + 12,500 - 66,000] * 0.15 = 47,540 gallons (47.5 Koal)

DLR = DIL + Supernatant = 47,540 gallons + 700 gallons = 48,240 gallons (48.2 Kqal)

PLR = DIL - [(18") * 2750 gal/in * 0.15]

= 47,540 - 4350 = 43,190 gallons (43.2 Koal)

NOTE:

The final waste volumes for drainable interstitial liquid, drainable liquid remaining and pumpable liquid
remaining are subject to change as the tank settles. The LOW basis of evaluation is conservative and
allows the tank to be declared interim stabilized. Updates to the Waste Tank Summary Report (HNF-EP-
0182) will be made as required as LOW readings drop in level and the tank achieves final equilibrium.

SOLIDS VOLUME:

The slope of the waste surface of 241-T-1 10 can be determined using ENRAF and Dip Tube readings.
Assuming a continuous slope from the edge of the supernatant pool to the tank sidewall, a slope of 4
degrees is determined. The total solids volume of the tank is therefore found by the following equation:

Volume (Tot) = Volume (sloped surface) + Volume (below slope) + Volume (dished bottom)

Volume (Tot) = 53,328 gallons + 303,270 gallons + 12,500 gallons = 369,098 gallons (369.1 Kal)

Evaluation Prepared by Date

Date A_____Evaluation Checked by

MY/
Vr_
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VCH2MHILL
AHanford Group. Inc.

-From: Interim Stabilization Engineering 74D00-00-mrk.002
Phone: 373-2699 S7-20
Date: January 4, 2000
Subject: JUSTIFICATION FOR DECLARING 241-T-1 10 INTERIM STABILIZED,

DUE TO MAJOR EQUIPMENT FAILURE

To: T. L. Hissong S7-20 CHG Correspondence Control H6-08

cc: V. C. Boyles R2-11 P. F. Kison T4-07
C. DeFigh-Price R2-12 R. L. Larson T4-07
J. C. Field R2-11 R. S. Popielarczyk R2-58
H. R. Hopkins R2-58 S. L. Swaney S7-24
K. J. Hull T4-07 D. T. Vladimiroff, FDNW S7-20
N. W. Kirch R2-11 MRK LB

Saltwell pumping of Tank 241-T-110 began on May 12,1997, and continued until
August 12, 1999, when a major equipment failure halted pumping. A total of 50,273 gallons of
liquid waste was transferred to 244-TX DCRT before the failure occurred. Waste volume
calculations show 47,600 gallons of drainable interstitial liquid remaining in the tank, of which
43,190 gallons is estimated to be pumpable. There is approxixiately 700 gallons of supernatant
liquid remaining. Tank Farm Facility Interim Stabilization Evaluation, HNF-IP-0842,
Volume IV, Section 4.1, requires a jet pumped waste tank contain less than 50,000 gallons of
drainable interstitial liquid, less than 5000 gallons of supernatant liquid, and achieve a
maximum pump out or in-flow rate of 0.05 gpm for interim stabilization. A single-shell waste
tank can be declared interim stabilized by major equipment failure by meeting the drainable
interstitial liquid and supernatant quantities, but without meeting the 0.05 gpm criteria. Tank
241-T-110 meets the criteria for Interim Stabilization due to major equipment failure.

Historical data from recently stabilized single-shell tanks in T-farm (241-T-104, 241-T-107, and
241-T-111) show an average of 21,300 gallons of pumpable liquid will remain in the tank once
the 0.05 gpm flow rate criteria is achieved. The hydraulic properties of sludge tanks in T-farm
are similar and indicate that achieving zero pumpable liquid in 241-T-110 is not likely.
Therefore, a remaining pumpable volume of 21,300 gallons will be assumed for the following
calculations in this evaluation.

If repairs at 241-T-110 were completed, the time to pump the remaining liquid from the tank is
dependent upon the flow rates of the liquid wastes into the saltwell screen. The current flow
rate of liquid into the saltwell screen at 241-T-110 is observed at 0.14 gpm, or 202 gpd. At 100%
pumping efficiency, a constant flow rate of 0.14 gpm, and no further equipment failures, it
would take over 15 weeks of pumping to reach an average of 21,300 gallons.

Previous saltwell campaigns have shown the flow rate of liquid into the saltwell screen will
decrease as the interstitial liquid level drops. Therefore, to determine the estimated time to
pump 241-T-110, an average rate of 0.09 gpm (130 gpd) at 45% operating efficiency is assumed.
Using this rate and efficiency, the time to remove the pumpable liquid to 21,300 gallons in tank
241-T-110 is over 53 weeks. Over this period, numerous system and transfer line flushes would
be required to prevent the typical plugging seen with T-farm sludge tank systems. The transfer
line hold up volume of 1600 gallons necessitates large flushes. For example, from July 29, 1999,
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to August 12, 1999, a total of 1750 gallons of flush water was required to maintain the transfer
system operable. During this time a total of 267 gallons of waste was pumped. If pumping
were restarted, this would result in an addition of 93,550 gallons to the waste stream to remove
the estimated remaining pumpable liquid (21,890 gallons) of 241-T-110. The volume of liquid to
be pumped over the projected amount of time does not warrant generation of waste in the form
of flush waters.

To facilitate the replacement of failed equipment, the pump pit cover plate at 241-T-110 would
have to be removed and workers would be required to work over the open pit. A similar repair
to the Diaphragm Operated Value installed in the 241-T-110 pump pit was performed on
October 14, 1998. During this work the pump assembly measured 10 mrem/hr at 1 inch
resulting in a dose of 85 mrem to workers. However, the proposed repair work at 241-T-110 is
more extensive in nature and will consequently require more time to complete and will increase
the dose exposure to workers. This is not compliant to ALARA principles. ,

Repairs required to resume pumping at 241-T-110 would include replacement of the JR-1
process control valve and inspection of pressure switch PS-2. Costs for repair and continued
operation of 241-T-110 are based on Single-Shell Tank Interim Stabilization, Revision 3,
Working Schedule. It is estimated that it would cost $77,000 to replace the equipment and meet
waste disposal costs at 241-T-110. If repairs were made and pumping was restarted, the project
expenses to calibrate and maintain the current equipment at 241-T-110 and 244-TX DCRT, for
the projected 53 week pumping schedule, is estimated to cost $596,250. Additionally, since 241-
T-110 is the last tank to be stabilized in T-complex, separate personnel would be required to
staff T-farm due to its remote location with respect to other saltwell operations. The cost for
24-hour shift personnel for equipment operation is estimated at $609,500. Total project cost to
restart and complete pumping of 241-T-110 is $1,205,750.

Based upon the remaining amount of pumpable liquid, ALARA principles, and cost concerns, it
is recommended that tank 241-T-110 be declared interim stabilized on the basis of major
equipment failure as defined by Tank Farm Facility Interim Stabilization Evaluation procedure,
HNF-IP-0842, Volume IV, Section 4.1.

If you have any questions, please call me on 373-2699, or Steve L. Swaney on 373-3472.

Michael R. Koch, Manager
Interim Stabilization Engineering

SLS/lsc

CONCURRENCE

jY Date Ol _o
H. R. Hopkins, Manager, Plant Engineering

* - Date ___lo_
C. DeFigh-Price, Mgnager, Process Engineering
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Figure 2. Interim Sa bilizatini Evnltiation for .Jet-Pumped Tanks
(Sheet I of 2)

TANK: '/---//-
Page of 3

Reason Jet Pumping Halted:

I.
if.

N
(I)

Mects 0.05 gpm criteria, Date of Shutdown 21s'/9.5
Major equipment failure, Date of Shutdown

Surface Condition & Comments:
5rfcc. ir a Snoo/f/ , 6rbo, jiied C-1(4dqe tai v"J1LIe OVr T S- -d -.S rm 4-kT k wa( 40 cl -9 -A b w c e a.

&sen rue -. sc ._1, F- c. c 
(as_ 4a 1 70nooeo 9//ens S

EValuation: (See continuation page for calculations and additional comments)
Photograph review completed - Date of most recent photograph 2//3/ .s
Tank history reiiew completed N
Tank temperature profile reviews completed. M & 69f (2/q )
Starting liquid level /4 7, Megod b;eh 7Pu s Date 51/ 519'/Final liquid level (after equilibration) i/& . Method i ,oT) Date 2-/ /f'
Total Net Jet Pump Production . 0oo Pat
Capillary Height Used in Calculation:

Final Average Floiuate 0. oqe pr,
Calculated Porosity _1o. 5 %
Supernatant a,_. 0 g I
Drainable Interstitial Liquid __3 2 Aa I
Drainable Liquid Remaining 3'/. 3 Kl
Pumpable Liquid Remaining A7. j 1 4

Disposition of Tank:

Tank Interim Stabilized
[ ] Tank not Interim Stabilized: Jet Pumuping Restarted

Evaluation Performed by: -----

Checked by:

APPROVED BY:

Team Lead, Stabilization Engineering
Manager, Tank Stabilization & Engineering Sppo
Manager, SST Stabilization Program - -
Manager, Tank Farm Operations
Add' Sig. for Reason Iif1: Manager, T WRS pla ---

Dale 42/9 t

Date

Dale Z/2L?

Date

Date

Distribution: Nuclear Facility Safety, Shift/Surveillance Engineering. Systems Engineering,Single-Shell Tank history File, IPA Integration Control, Approving Managers,Evaluation Performer, and Checker signatures.
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(Sheet 2 of 2)

Page 2 of3

EVALUATION CALCULATIONS AND COMMENTS:

TANIQWL/,-/

Tank 241-T-111 was pumped 9 times during January 1995 with 1149 net gallons
pumped. The pumping times varied from a few hours to several days, but were
all stopped due to low flow into the saltwell screen. After pumping stopped,
it took an average of 24 hours for the saltwell screen to refill with
interstitial liquid. To calculate flowrate, the actual hours pumped plus 216
hours to refill (9 campaigns times 24 hours) will be used. A total of 446
(216 + 230) hours was required to pump 1149 gallons for an average flow rate
of 0.04 gallons per minute. This flowrate holds true for February 1995 where
376 net gallons were pumped over 152 hours or 0.04 gpm. Also of interest was
the monitoring of the saltwell screen refill rate. The refill rate, based on
dip tube information, was shown to average less than 0.02 gpm.

A total of 9600 net gallons of waste was pumped from T-111. This was figured
on a 13,400 gallon increase in 244-TX DCRT level minus flush water usage of
3800 gallons. Based on pumping data, 3000 of the 9600 net gallons was
supernatant liquid.

Evaluation Perfomied by: _V

Checked by:

Date

Date

__
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EVALUATION CALCULATIONS AND COTfENTS:

TANK -

DATA: Starting Liquid Level (Dip Tubes): Wft- 174", SpG- 1.020, L.L.- 169.9"
Ending Liquid Level (Dip Tubes): Wft- 150", SpG- 1.027, L.L.- 146.0"

- Interstitial Liquid level (I.L.L.) = Ending Liquid level - 146.0"

NOTE: liquid Level readings will be zeroed at the F.I.C. elevation of
tank sidewall (-12") minus the height of dip tubes above the tank bottom
(+4") or a net difference of (-8") for all calculations except porosity.

Net Pumped - Gross Pumped - flushes/primes - 13,400 - 3800 - 9600 gals.
Supernatant Volume - 3000 gallons (from pumping data).

Calculate Porosity - [(net pumped volume) - (suoernatant volumenl * 100
[(starting l.L)--(supernatant/2750)-(ending L.L.))*2750

- f9600 gallons - 3000 callonsl*100 - 660.000 - 10.5%
(169.9 - (3000/2750) - 146]*2750 62,725

ASSUMPTIONS: The waste above the final Interstitial Liquid Level is
considered unpumpable.

Total Waste below I.L.L. - (146" - 8")*2750 + 12,500 gal (dished bottom)
- 392,000 gallons or 392.0 kgal.

Orainable Interstitial Liquid (D.I.L.) - (Total Waste below 1.L.L. - capillary
height) * porosity.

(where capillary height for sludge tank is 24" * 2750 - 65,000 gallons.)

= (392,000 - 66,000) * .105
- 34,230 gallons or 34.2 koal.

Drainable liquid Remaining (D.L.R.) - 0.1.L. + supernatant remaining
- 34,230 + 60 gallons
- 34,290 gallons or 34.3 koal.

Pumpable Liquid Remaining (P.L.R.) = D.L.R. - (unpumpable height) * porosity

(where unpumpable height for sludge tank is 18" * 2750 49,500 gallons.)

= 34.290 - (49,500) .105
= 29,092 gallons or 29.1 kgal.

Evaluation Performed by: Date 2 a. it
Checked by: Date 6- -4
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INTERWI STABILIZATION EVALUATION

TANK NUMBER: . 241-T-202 EFFECTIVE DATE: ?-/ (/

LIQUID LEVEL
& RISER NO.

SOLIDS LEVEL
& RISER NO.109.0" R-4

EST. SUPERNATE
LIQUID VOLUME Less than 500 gallons

EST.
DRAINABLE INTERSTITIAL

LIQUID VOLUME 2000 gallnns

TEI4PERATURE: 70 F

IS THERE A POTENTIAL DOME LOAD PROBLEM?

PHOTOGRAPH EVALUATION: Photo date - January 30,1981

With the exception of a small pool of clear liquid at the salt well
screen, the photographs show the waste surface to consist of fissured
solids. The pool is approximately 4 feet in diameter and its bottom
is visible to within 10 inches of the well casing. The volume of
surface liquid is therefor estimated to be less than 5.00 gallons. The

Co;.4E1?PAMe plummet is contacting the sludge surface.

Prepared By: -

P~evie;:&d By:

109.0

IS TANK HEAT LOAD A %PROBLEM?

yes no X unknown

yes no X
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STABILIZATION Page L of 7
EVALUATION

TANK: 2t|- L -1-Z. 03

EVALUATION (see continuation page for calculations and additional ecmments):

[V] Photograph review completed - Date of most recent photographs: 8/3/1

[ v( Tank history review completed SrE TNUK WIS-roet Fitg.

/I] Tank temperature profile review completed l.1g99 w., t4O.r Avg 64

Surface Condition & Comnents: I Ho-To. r,- 21319 Smo 4 npf Pr.Y CitcAcSmx AU1tIhC

ut.Ec qfltLY s VM t.\ -i4r <A.r *n r sQrptr& iHMCr A Lt')usb -Pa..

APPnhXtIHWtcV is VrEt S, biTAr-F Z. Is LOCAicm - lA \otuv-r ag -n4C V-OAIAb (k_

'POOL 1ij Cs-rt,4-rC1, -o ?) Ce 4A &j 2 opr..ALAC 1%TO tJOi,N POOL 24,

e-nivrem 1 Si5 L , IAu 1 'icUs Th 5O a,-Tus nMc- CAr n- -nJrt' -<4t-r__

Solids Level IS1I.51scmes Date 'iz.gi MethodMAunAn -'A P
Liquid Level 1iI'"Nrpcs Date 9/29/ MethodH Au r.41r PC.
Solids Volune 3Sooo GALLOnS
Estimated Drainable Insterstitial Liquid Remaining Volune Ig.*no L:)4flIV5 (bit)
Estimated Supernatant Volurne Remaining < ZOO GtALL OJS
Tank was purped with a sten-ib* purp kYes _No; if yes, l1,Ioo gallons pumped.

I I Cost/Benefit Analysis attached )4 I4 q;. 2

DISPOSITION OF TANK:

t ] Tank Interim Stabilized at LZOO gallons of supernatant and )'/lc0 gallons of drainable
interstitial liquid

I I Tank not Interim Stabilized; continue stabil za ion activities
- Le'7 1/f ?/

Evaluation Performed by . at (I Checked bDate

APPROVED BY:

Manager, Stabilization Engineering Date _____

Manager, Single Shell Tanks -ate - - 9

Manager, Tank Farms Facility Operations Date 7

DISTRIBUTION: Tank Farm Surveillance Analysis, SE Tank History File, Nuctear Facility Safety,
TPA Integration Control, Managers Approval, Evaluation Performer, and Checker signatures
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STABILIZATION EVALUATION
CONTINUATION SHEET

EVALUATION CALCULATIONS AND CCMMENTS:

TANK: 7Ail -T--2.0'

-V ~tECL&REb

Page Z of

JOLATCb, A'JGZST Ia. -TI Is p
3Ec-Au.3c* 1aC' ORGC-tqA iNvrqlm

I~

AFCPU-1eK i-s A
s-rAB''-fATI&al

y 5 S H b tTA4 Za" -TAM K.
QAA~-00aY qo J5cC

-( sc HoST cZC. ceCVAi v[C
TO C-A LCU LATC 29 A Nb Ia. 5 0/'0 -pesry

-KE6u11tT AL
C VALOA-tio,/

55,000 GAL-ogl

'. 4I5 /o Pozos rry

'10

Z- TITAL WA6-rAE

= ti .
1/OLUHC"6:((Cg lir
5SIN NXiq (b c7ALqkuNj

O IN, 1z1ALL-0US

TciGwr)X VOL- -rb '-I5

F5go1.0

3~~hbRAI'JAL

q - S uF~tcAA-

INERT I-TAL U001b I L) OT A L iALL ASTE 114 COL 4 peosm
hILt -E35 ,C~ot (ta tt f )s rPoosry
''IL- 14,ti oo cGAimu

'N VOLo M: -TOAC Vc) e
CALCA-TE I

AXi bs0c-wtL

I N~b kIrI Ge A o m

"X~r j~T J
1-,14Z3 oo C ILDNJ z ) 90 Q A

Calculations made

Checked by

L1'Qo01 RCtAinur
In.: n\ - -i' -

=f~yq00"Co /, / CHSX L DGAjLLO SJ

by Pa F & ate

& L ate

I /'1,50 G'PoRsITY

VOL ti

I KI-TE R\ k ST A\'-\~t IM ATV, 199) I N 1TEZIt\

"d1 A1T

A 83Uub S AC'-wLI LL

/ T)

I I I
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INTERIM STABILIZATION EVALUATION

TANK NUMBEF

LIQUID LEVEL
& RISER ND.

R: 241 -T-204

197.-" ..4

EFFECTIVE DATE:

SOLIDS LEVEL
8 RISER NO.

EST. SUPERNATE
LIQUID VOLUME Less than 500 callons

EST.
DRAIWABLE INTERSTITIAL

LIQUID VOLUME 4000 callons

TEPERATURE: 75 F IS TANK HEAT LOAD A IPROBLEH?

yes

IS THERE A POTENTIAL DONE LOAD PROBLEM?

no X

yes

PHOTOGRAPH EVALUATION: Photo date - March 17,1981

Greater than 90 percent of the waste surface appears to be composed of
wet sludge. Drainage of this material as a result of P-10 salt wall
pumping is evidenced by its radially cracked appearance. The liquid
pool,located at the salt well casingis approximately 4 feet- in dia-
meter.

Co;'*-;ErlTS:

Prepared By:

P.evie-.:-d By:

X~p O 
7 - " ) -FIeL!AP!V_- S

V.*

17 no

unknovm

no X
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 101-TX

Evaluation (see Continuation Page for calculations and additional comments):

x Photograph review completed - Date of most recent photographs 1

0 Tank history review completed

X Tank temperature profile review completed

Surface Description: T nk ctrfrer 4 c rnvarod hg, A,4hpnw lir

The FIC is resting on a mound of solids.

Solids Level 37.5" Date 1/31/84 Method photo

Liquid Level o ri . Date 2/2/84. Method / FIC

Solids Volume 84,100 gallons

Estimated Drainable Liquid Volume 4900 aallons
8/15/82 most rece

AvErage Maximum Tank Temperature, past 6 months 128 F data

Estimated Supernatant Volume 2640 callons

Cost/Benefit Analysis attached

Evaluation Performed by ;,ate 2'/Checked by,/fM'Date2glgg

position of Tank:

Tank Interim Stabilized at 4900 gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPC - Date -/3

Manager, TFS&O Date a-3-

Program Manager Date 2- _

DISTRIBUTION: TF&EPC Tank File, Tan Farm Surveillance Analysis,
Approval Signatures

Dis

Xw
7

Date 1/31/84
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IhTERIM STABILIZATION EVALUATION - NON-JET PLNhPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Corments

TANK:

T07,4L W-MsTr VOL4,-t = n-| L ( wwX 22Scy/7/> t/;SOOA.

47)A5Tb Zt~vs,

VP4'1fmF= V T22T,-4 4af/ ; -

S4IDSE C2AI'& 4 V/ 0 /1 l -, &2 y

cQ ~ ~ ~ ~ - 47,/nsT=7, ao
Ac ~ (7 -eQlS .Ic;-c 1 4eCpJA/hs

L/t z? Lt I-a 5p) D/L 6V
~DtC: 2-/aoo &ar % / Cy ,1y 8.y

O'B C ~t Cu59.r/DA'X na'X jA V21 sMt

ChickFD sy ___ __ ___ __ _
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Tank: 102-TX

Reason Jet Pumping Halted:

fl Management Decision, Date of Shutdown

x Major Failure of Jet Pump, Date of Shutdown 11-14-8?

Additional Comment: Shutdown of 102-TX was due to a failed
flowmeter.

Evaluation: (See Sheet 2 for calculations and additional commeit)

Starting Liquid Level 129" Date 12-4-81

Supernatant Volume 0 Date 12-4-81

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes 34.5" Date 3-24-83 -

LOW - Date-

Manual - Date

Total Net Jet Pump Production 94439

Calculated Solid Characteristics:

Porosity 0.363

Permeability/ Viscosity (K/,) -

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 22 K gal

Final Average Flowrate 0.232 Date November, 1982

Evaluation Performed by S. J. Joncus Date 3-24-83

Disposition of Tank:
liTank Interim Stabilized at 22 thousand gallons of Drainable Liquid,

4 thousand gallons of Pumpable Liquid.f Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC . Date

Manager, TFS&O Date

Program Manageryn ., ./ 7 Datejj4,,k
Distribution: TF&EPC Tank File, HS&E Surveil. ance Anal ysis,Approval Signatures.
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Evaluation Calculations and Comment

TANK: /02 79

Curiub- IL /evel -4'

q .7
.3

= 314.5~

15 f7Le LL - /zq

C5,Obt Sc-renh1l s

- .Je P-p P Idj/>w
P /(s$ jSktuhCLLCuretL L 2)75

-- . T32
4zq- a#-&j 2.i9

D raixi e- 1 TL e * tAru LL -LL ., 17 ej% [21st
[34S- - I 2L zsL Co.Y37

2 (porusAL-j

rAi ILfl/e J - Thu P0g'OIa Dra'a;c

L3.st23 [Z7i] (. 31,3] - /8 [17sb] [0.J33-

FR. (i (Aaemt 4a/u MHt.
Pi'ks#1 opaT

0 o.23 3?

" Ite TL Pewit Ike(
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Stabilization Evaluation

Tank: 103-TX

Reason Jet Pumping Halted:

iManagement Decision, Date of Shutdown

X Major Failure of Jet Pump, Date of Shutdown 6-1-83

Additional Coment:
Shutdown of 103-TX was due to a pump leak.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 82" Date 12-2-81

Supernatant Volume 47 K gal Date 12-2-81

Final Liquid Level Measured After Equilibration of Interstitial Liquid:
Dip Tubes 34.00" Date 7-19-83

LOW Date -

Manual - Date -

Total Net Jet Pump Production 68,302

Calculated Solid Characteristics:

Porosity 0.25

Permeability/ Viscosity (K/ -

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 15.1 K gal

Final Average Flowrate .046 gal/min Date May, 1983

Evaluation Performed by J. G. Riddelle Date 7-19-83

Disposition of Tank:
WTank Interim Stabilized at 15.1 thousand gallons of Drainable Liquid

0 thousand gallons of Pumpable Liquid.j Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC .,? - Date 9/z/r!

Manager, TFS&o 1 2 -- DaAte' 93ZY
Program Manager Date e- Z -r.

Distribution: TF&EPC Tank Fije, HS&E4 Vveillance AnalysisApproval Signatures
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Evaluation Calculations and Comment

TANK: /03-TX

WE16H Fr-IR

,5p5clrc GiPAUtc Y

CURR uT1 L L EVGL '

z 34

31I z.D r

57-ARTWr t',Qwji LSUEL = g2"

Srr rwsu c SupGpljArAjr VOtu, . -V,,Oco a ,
CUReEpT PROocie = 3 SQ)

C,9LA70 Ct-- CUR'pAT'jr 7M 7E-2TS ni-1M4L

Er Dmp DecOucrion -- SUtMArArAJT VOtu,,i

-zt . iupE AMr. Evonje.L.Lat tL)

(E2"-2% q 7SO

O.2C

AL6;eA6E Fzow RAsrF
CmnY l4'3)

VObtmG Pumpt

Aljfure.s OpPr&bi

'22 t-o)

0.0q 5p

Dpu AL I E

PumPAgLE

= (3q.0" -12 ")(2750)(0.ZS) =IL P,,o 4>19

X L R-C/np)u- z

Ga !"lations made by

(/)'>t u

Poeo~srv

LCvO'iD ; !.ifli.;

F IAJ

0 by def-'AA;I

ISI Kgo I

- |

7//7

Z7Srt
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 104-TX

Evaluation (see Continuation Page for calculations and additional comments):

E0 Photograph review completed - Date of most recent photographs April 3,1984
Tank history review completed

Tank temperature profile review completed

Surface Description:Photos show solid surface with small liquid pool in center.

Eol area is estimated at 330 square feet. FIC is now hitting a small spot
of liquid separated from the larger pool. Date

Solids Level 31.2 " Date 4-3-84 Method photos

Liquid Level 31.2" Date 3-31-84 Method FIC

Solids Volume 64,800 gallons

Estimated Drainable Liquid Volume 14,200 gallons

Average Maximum Tank Temperature, past 6 months 980F

Estimated Supernatant Volume 500 gallons

D] Cost/Benefit Analysis attached

Evaluation Performed byVA Date9-4- Checked by c~b Date Y-9-SY

Disposition of Tank:

Tank Interim Stabilized at j4,8oO gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPC M Date te
Manager, TFS&O Date

Program Manager Date

DISTRIBUTION: TF&EPC Tank File, Tank arm Surveillance Analysis,
Approval Signatures

NOTE: Tank 104-TX was declared Interim Stabilized on 9-19-79. This form isfor record purposes only. 2000 gallons of supernatant were removedon 1-24-84 and 1600 gallons were removed on 3-30-84.
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments

TANK: 104-TX

Solids level: most of tank 31.2" by photos and FIC
center pool 28.7:: taken 2-1-84

Total waste volume (waste level (in.) - 12) x 2750 gal. per in. + 12,500
= (31.2-12) x 2750 + 12,500
= 65,300 gallons 2

Supernatant volume = area x depth = 332 ft x 2.5/12 ft =69.2-ft 3 = 517 gallons
Solids volume = total waste volume - supernatant volume

= 65,300 - 500 = 64,800 gallons

Drainable interstitial liquid = (solids volume -[capillary height x 2750 gal./in)
x porosity

For salt cake, capillary height = 12" and porosity = 0.45
DIL = (64,800 -jj2 x 2750J) x 0.45 = 14,300 gallons

Drainable liquid remaining ~= DIL + supernatant = 14,300 + 500 = 14,800 gallons

Calculations
Checked by (I Z JL

'41, Date A 9
Date $- _.Jd 9 iel



HNF-SD-RE-TI-178, Rev. 9
Page 325

INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank: 105-TX

Reason Jet Pumping Halted:

51 Meets 0.05 gpm Criteria, Date of Shutdown

Major Failure of Jet Pump, Date of Shutdown

Additional Comment:

Aug. 8, 1983

Evaluation: (See Continuation Sheet for calculations and additional
comment)

Starting Liquid Level 147.5" Date March 30. 1982
Supernatant Volume 0 Date March 30, 1982
Final Liquid Level Measured After Equilibration of Interstitial
Liquid:

Dip Tubes 31.3" Date Sept. 22, 1983
LOW 28.8" (gamma), 27.6" Date Aug. 25, 1983
Manual (ne utrc\e -

Total Net Jet Pump Production 121,533 gal
Calculated Solid Characteristics:

Porosity 0.38
Permeability/Viscosity (K/) -
Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 20,200 gal
Final Average Flowrate 0.022 gpm Date Aug. 1-8, 1983
Evaluation Performed by N.E. Bell Date Sept. 23, 1983

Appro

DISTR

Disposition of Tank:

Tank Interim Stabilized at 20.2 thousand gallons of Drainable Liquid

0o thousand gallons of Pumpable Liquid
Tank Not Interim Stabilized; Jet Pum ngRestarted

val By: Manager, TF&EPC Date
Manager, TFS&O . Date 2
Program Manager Date ? 5'

IBUTION: TF&EPC Tank File, HS&E Surveillance Analysis, Approval
Signatures

w
LI
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments

TANK: 105-TX

Liquid Level (LL) by Dip Tubes (by Manometer)

8/26 Weight Factor
9/7 Weight Factor
9/22 Weight Factor
9/7 Specific Gravity
9/22 Specific Gravity

39.43"
39.44"
40.1
1.428
1.51

average 1.47

Liquid Level = Weight Factor
Specific Gravity +

+ 4041
T.47 i+ = 31 .3"

Height of Tubes Above Bottom

Liquid Level by LOW

gamma 28.8"
neutron 27.6"

Net Production
(Initial Interstital LL - Current Interstitial LL) x

= 121,533 gal

Drainable Liquid

(147.5-31.3) in x 2750 a__
in.

= (Current Interstitial LL - Capillary Height) x Porosity x 275

= (31.3 - 12)

= 20,169 gal

Final Flowrate (Aug)

in. x 0.38 x 2750

= 234 gal
176 h x 60 min/h.= 0.022 gpm

Calculations Checked By

6' q ,9kjDate "T

Porosity Porosity =
2750 gal

in.

l

= 0. 380



Stabilization Evaluation

HNF-SD-RE-TI-178, Rev. 9
Page 327

Tank: 106-TX

Reason Jet Pumping Halted:

n Management Decision, Date of Shutdown

X Major Failure of Jet Pump, Date of Shutdown

Additional Connent:

Shutdown was due to electrical

Evaluation:

failure of the pump motor.

(See Sheet 2 for calculations and additional

Starting Liquid Level

Supernatant Volume

comment)

Date 12-18-81

37,400 Date_ 12-18-81

Final Liquid Level Measured After Equilibration of

Dip Tubes 64" Date

DateLOW

Manual 67.2"

Interstitial

5-24-83

Date 5-12-83

Total Net Jet Pump Production 134.6 kgal

Calculated Solid Characteristics:

Porosity 0.47

Permeability/ Viscosity (K/A) 0.72*

Capillary Height 4.9 ft*

Estimated Drainable Liquid Remaining 11 kgal

Final Average Flowrate 0.06 gpm Date March & April

Evaluation Performed by. S. J. Joncus Date 6-7-83

Disposition of Tank:
zITank Interim Stabilized at 11 thousand gallons of Drainable Liqui

0 thousand gallonf Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC 

Manager, TFS&O

Program Manager

s of Pumpable Liquic

Date J '/}

Date/d '-;

Date I -
TF&EPC Tank File, HS&E 54eillance Analysis,Approval

4-16-83

Liquid:

1983

Distribution: Signatur-
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Evaluation Calculations and Comment

TANK: /0-T<

m0"Ig (2;p (0rJ) - DssftautA -;hV b

Ccur Ik ekeu : b7'
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

in7-TY

ation (see Continuation Page for calculations and additional comments):

Photograph review completed - Date of most recent photographs 1/17/84

Tank history review completed

Tank temperature profile review completed

Surface Description: A supernatant pool covers approximately 10% of

the tanks surface. The remainder of the surface is saltcake.

Date

Tank

Evalu

Dispo

XEl

I -.* NOTE: Tank 107-TX was previously Interim Stabilized on 10/19/79.
This form is for record purposes only.

11

Solids Level 20.4 " Date 1/13/84 Method FIC

Liquid Level 20.4" Date 1/13/84 Method FIC

Solids Volume 35,000 gal

Estimated Drainable Liquid Volume 1,800 gal

Average Maximum Tank Temperature, past 6 months 72 F

Estimated Supernatant Volume 800 gal

Cost/Benefit Analysis attached

Evaluation Performed byr;.- *.*. Date J// '/,, Checked by fI Date

sition of Tank:

Tank Interim Stabilized at I saa gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPCR / Date /:9 '

Manager, TFS&O ;-I- bate /- -

Program Manager _ __ _ _ Date / "

DISTRIBUTION: TF&EPC Tank File, Tank F fnm Surveillance Analysis,
Approval Signatures

:
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INTERIM STABILIZATION EVALUATION

TANK'NUMBER: 107-TX

LIQUID LEVEL FIC R-8 20.35"
& RISER NO. M.T. R-ll - 20.75"

EFFECTIVE DATE: 10-19-79

SOLIDS LEVEL
& RISER NO.

CD-14 - 22.0"
M.T. 20.75"

EST. SUPERNATE
LIQUID VOLUME

TEMPERATURE:

*1,000 Gallons

Maximum 66 0F

EST.
ORAINABLE INTERSTITIAL

LIQUID VOLUME .**12,000 Gallons
This figure is bated on the assumption that
sal.t cake contains 30% by volume drai-nable
interstitial liquid.

IS TANK HEAT LOAD A PROBLEM?

yes unknown

15 THERE A POTENTIAL DOME LOAD PROBLEM? yes no X

PHOTOGRAPH EVALUATION: (Order 17801790 : Liquid Level 21:0" -; Date .2-16-78)
The surface is 75% solids. The liquid shows as a liquid pool at tank center.There is a submersible pump installed in the pool. The manufl tape is touchingon solids and the FIC is touching at the liquid-solids interface.

COMMENTS: *The submersible pump was installed to pump the remaining surface liquid.All attempts to pump this liquid pool failed.

** The 22.0" solids level carried in CD-14 was established thromgh photographicanalysis and solids level readings. This volume of soltds:and the amount ofliquid in the surface pool yields approximately.13,000 gallos of drainableliquid. This meets the criteria in RHO-CD-330 for iiterim stabilization.

ADVANCED STABILIZATION RECOMMENDATION: This tank appears to be a good canidate fo
Prepered By: -a'r drying.

Reviewed By: - //-/j.-7

no x



HNF-SD-RE-TI-178, Rev. 9
Page 331

INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Coments

TANK: 107-TX
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Stabilization Evaluation

Tank: 108 TX

Reason Jet Pumping Halted:

L] Management Decision, Date of Shutdown

[ ]Major Failure of Jet Pump, Date of Shutdown 01/12/83

Additional Comment:
108-TX was not restarted after
01/12/83 due to a leak.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 55" Date 12/03/81

Supernatant Volume 12 kgal Date 12/03/81

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes 19.6" Date 03/15/83

LOW - Date -

Manual Date -

Total Net Jet Pump Production 13.7 kgal

Calculated Solid Characteristics:

Porosity 0.02

Permeability/ Viscosity (/u) -

Capillary Height 12" assumed

Estimated Drainable Liquid Remaining 0

Final Average Flowrate 0.002 gpm Date Dec. 1982 & Jan. 1983

Evaluation Performed by S. J. Joncus Jr. Date 03/17/83

Disposition of Tank:
Q[Tank Interim Stabilized at 0 thousand gallons of Drainable Liquid,

0 thousand gallons of Pumpable Liquid.Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC Date

Manager, TFS&O Date - -
Program Manager Date .57

Distribution: jFAEPCTank. File, HS&E Su illance Analysis,Approval Signatures.
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£valuation Calculations and Coent
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Stabilization Evaluation

Tank: 109-TX

Reason Jet Pumping Halted:

Management Decision, Date of Shutdown

RX Major Failure of Jet Pump, Date of Shutdown 3-4-83

Additional Conment: 109-TX was shut down due to a pump leak which
contaminated the cover plate. Additional problems identified at
shut down were 1) leaking foot valve, 2) plugged DOV, 3) plugged
dip tubes, and 4) leaking JR-2 valve.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 170" Date 3-16-82

Supernatant Volume_ _ _ . Date 3-16-82

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes - Date

LOW 90" Date 3-17-83

Manual 111.8" Date 4-1-83

Total Net Jet Pump Production 72.3 K gal

Calculated Solid Characteristics:

Porosity 0.452

Permeability/ Viscosity (K/p) 0.76*

Capillary Height 1041*

Estimated Drainable Liquid Remaining 1 K gal

Final Average Flowrate 0.04 Date 2-20-83 to 3-4-83

Evaluation Performed by S. J. Joncus Date 4-11-83

Disposition of Tank:

STank Interim Stabilized at 10 thousand gallons of Drainable Liquid,
0 thousand gallons of Pumpable Liquid.J Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC Date

Manager, TFS&O, Date Dat

Program Manager .. Date

Distribution: TF&EPC Tank File, HS&E Surveillance AnalysisApproval Signatures.
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Evaluation Calculations and Comment
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Tank:11O-TX

Reason Jet Pumping Halted:

E Management Decision, Date of Shutdown 12-15-82

E]Major Failure of Jet Pump, Date of Shutdown

Additional Comment: 110-.TX was not restarted due to very low
production rates.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 194" Date 12-18-81

Supernatant Volume 0 Date 12-18-81

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes 33.0 Date 3-24-83
Neutron - 32.4" N:3-4-83

LOW Gamma - 33 6" Aroustic - 34 7'Datei:3-3-83 A:3-16-93

Manual - Date

Total Net Jet Pump Production 115.4 K gal

Calculated Solid Characteristics:

Porosity 0.261

Permeability/ Viscosity (K

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 15 K gal

Final Average Flowrate 0.05 gpm Date November & December 1982

Evaluation Performed by S. J. Joncus Date 3-25-83

Disposition of Tank:

WTank Interim Stabilized at 15 thousand gallons of Drainable Liquid,
0 thousand gallons of Pumpable Liquid.U Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TEDate

Manager, TFS&0 7 Date e/

Program Manager //2 Date y
Distribution: TF&EPC Tank File(HS&E Surveillance Analysis,Approval Signturcs.
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Evaluation Calculations and Comment
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Tank: 111-TX

Reason Jet Pumping Halted:

f Management Decision, Date of Shutdown 12-15-82
fl Major Failure of Jet Pump, Date of Shutdown

Additional Comment: Pump not restarted due to difficulty with priming.
Placed on observation mode because of low flow-
rates experienced.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 173" Date 1-29-82

Supernatant Volume 33,000 Date 1-29-82

Final Liquid Level Measured After Equilibration of Interstitial Liquid:
Dip Tubes 30" Date 3-15-83

LOW .- Date

Manual - Date

Total Net Jet Pump Production 98.5 K gal

Calculated Solid Characteristics:

Porosity 0.182

Permeability/ Viscosity (K) -

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 9 K gal
Final Average Flowrate 0.05 ppm Date December 1982
Evaluation Performed by . . Joncus Date 3-24-83

Disposition of Tank:
UlTank Interim Stabilized at-9  thousand gallons of Drainable Liquid,

_0tho usand gallons of Pumpable Liquid.J Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC Date____//__

Manager, TFS&O Date

Program Manager z Date // 3
Distribution: TF&EPC Tank File, HS&E Survei lance AnalysisApproval Signatures.
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Evaluation Calculations and Comment
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Tank: 112-TX

Reason Jet Pumping Halted:

0 Management Decision, Date of Shutdown

X Major Failure of Jet Pump, Date of Shutdown 11-17-82

Additional Comment: Shutdown of 112-TX was due to a failed
low pressure switch (PS-1).

Evaluation: (See Sheet 2 for calculations and additional commeht)

Starting Liquid Level 245.6" Date 12-7-81

Supernatant Volume 9 K gal Date 12-7-81

Final Liquid Level Measured After Equilibration of Interstitial Liquid:
Dip Tubes 62.5" Date 3-24-83 -

LOW Gamma - 69.6" Date 3-3-83

Manual - Date

Total Net Jet Pump Production 94.0 K gal

Calculated Solid Characteristics:

Porosity 0.173

Permeability/ Viscosity (K,) -

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 24 K gal

Final Average Flowrate 0.04 gpm Date November 1982

Evaluation Performed by S. J. Joncus Date 3-25-83

Disposition of Tank:
fTank Interim Stabilized at 24 thousand gallons of Drainable Liquid,

0 thousand gallons of Pumpable Liquid.f Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC Date 5" $3
Manager, TFS&0 Date e

Program Manager C Date / /t
Distribution: TF&EPC Tank File, HS&E Surveil ance Analysis,Approval Signatures.
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Evaluation Calculations and Comment
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Tank: 113-TX

Reason Jet Pumping Halted:

E] Management Decision, Date of Shutdown

JXf Major Failure of Jet Pump, Date of Shutdown 5-11-82

Additional Comment: 113-TX shutdown due to an electrical
failure of the motor.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 88" Date 3-11-82

Supernatant Volume 0 Date 3-11-82

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes 46.9 Date 3-15-83

LOW Date

Manual -- Date

Total Net Jet Pump Production 19.2 K gal

Calculated Solid Characteristics:

Porosity 0.170

Permeability/ Viscosity (K/ ) -

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 16 K gal

Final Average Flowrate 0.03 qpm Date May 1982

Evaluation Performed by S. J. Joncus Date 3-17-83

Disposition of Tank:

BiTank Interim Stabilized at 16 thousand gallons of Drainable Liquid.
0 thousand gallons of Pumpable Liquid.

Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC Date .3-

Manager, TFS&O.A r Date e

Program Manager-,;/. Da te_. e/s/l
Distribution: TF&EPC Tank File, HS&E Surveillace AnalysisApproval Signatures.
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Evaluation Calculations and Comment
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Tank: 114-TX

Reason Jet Pumping Halted:

[ Management Decision, Date of Shutdown

X Major Failure of Jet Pump, Date of Shutdown 11-24-82

Additional Comment: Shutdown of 114-TX was due to a leak from the
JP-1 valve.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 213 Date 1-29-82

Supernatant Volume 0 Date 1-29-82

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes 36.7' Date 3-23-83 -

Gamma - 40.8" G:3-3-83
LOW Neutron - 43.2" Acoustic - 36.8'Date N:3-4-83 A:3-24-83

Manual ... Date

Total Net Jet Pump Production 104.3 K gal

Calculated Solid Characteristics:

Porosity 0-215

Permeability/ Viscosity (K

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 15 K gal

Final Average Flowrate 0.07 gpm Date November 1982

Evaluation Performed by S. J. Joncus Date 3-28-83

Disposition of Tank:

WTank Interim Stabilized at 15 thousand gallons of Drainable Liquid,
4 thousand gallons of Pumpable Liquid.

Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC44 / Date

Manager, TFS&O 4  Date h7ft

Program Manager 4 K#~ Date 97
Distribution: TF&EPC Tank File, HS&E Surveillance AnalysisApproval Signatures.

l
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Evaluation Calculations and Comment
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

Tank: _ 115-TX

Reason Jet Pumping Halted:

W Meets 0.05 gpm Criteria, Date of Shutdown
Major Failure of Jet Pump, Date of Shutdown
Additional Comment:

Aug. 8, 1983

Evaluation: (See Continuation Sheet for calculations and additional
comment)

Starting Liquid Level 183" Date March 30, 1982
Supernatant Volume 0 Date March 30. 1982
Final Liquid Level Measured After Equilibration of InterstitialLiquid:

Dip Tubes -_ 5.4"_ Date Sept. 22, 1983
LOW 39.6" (garma), 32.0" Date Aug. 25, 1983
Manual (neMr N_ __

Total Net Jet Pump Production ..99.10 -aI
Calculated Solid Characteristics:

Porosity 0.25
Permeability/Viscosity (K/p)

Capillary Height 12" (assumed)
Estimated Drainable Liquid Remaining 19,100 al.
Final Average Flowrate 0.047 gpm Date Aug. 1-8, 1983
Evaluation Performed by N.E. Bell Date Sept. 23, 1983

Disposition of Tank:

Tank Interim Stabilized at 19.1 thousand gallons of Drainable Liquid
0 thousand gallons of Pumpable Liquid

Tank Not Interim Stabilized; Jet Pumping Restarted
Approval By: Manager, TF&EPC Date i 2/9

Manager, TFS&O Date 4
Program Manager __ Date 9 /24s:

DISTRIBUTION: TF&EPC Tank File, HS&ESurveillance Analysis, Approval
Signatures

H
B
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INTERIM STABILIZATION EVALUATION - JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments

TANK: 115-TX

Liquid Level (LL) By Dip Tubes (Manometer)

8/26 Weight Factor
9/7 Weight Factor
9/22 Weight Factor
9/7 Specific Gravity
9/22 Specific Gravity

25.83"
23.12"
23.0"
2.72
1.40 - use

LL = Weight Factor
Specific Gravity + Height of Tubes Above Bottom

+ 19 = 35.4"

LL by LOW

Porosity =

Gamma 39.6".E- use
Neutron 32.0"

Net Production
TIniti&1 Interstitial LL-Current Interstitial LL) x 2750

= 99,100 gal
(183-39.6T in.x 2750 = 0.251

Drainable Liquid (Current Interstitial
= (39.6-12) inx 0.251
= 19,051 gal.

LL-Capillary Height) x
x 2750

Porosity x 2750

Final Flow Rate (Aug.) = 467 gal.
166h x 60 min.

-h
= 0.047 gpm

Calculations Checked By

t 16f-2r D atej/frb.

23.0
1.4



HNF-SD-RE-TI-178, Rev. 9
Page 348

Stabilization Evaluation

Tank: 116-TX

Reason Jet Pumping Halted:

jX Management Decision, Date of Shutdown 12-12-82

j] Major Failure of Jet Pump, Date of Shutdown
Additional Comment:

Pump not restarted due to difficulty in priming. Placed
on observation mode because of the low flow rates experienced.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 94" Date 3-10-82

Supernatant Volume _0 Date 3-10-82

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes 52" Date 3-24-83 -

LOW Date

Manual Date

Total Net Jet Pump Production 23.9 Kgal

Calculated Solid Characteristics:

Porosity 0.152

Permeability/ Viscosity (K)

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 23 Kgal

Final Average Flowrate 0.02 gpm Date December 1982

Evaluation Performed by S. J. Joncus Date 03-25-83

Disposition of Tank:
[jjTank Interim Stabilized at 23 thousand gallons of Drainable Liquid,

__ thousand gallons of Pumpable Liquid.j Tank rot Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC A 4641Date

Manager, TFS&O, Date

Program Manager 2 e ./tci Date q rjfjj-
Distribution: TF&EPC Tank File, HS&E Surveillance Analysis,Approval Signatures.
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Evaluation Calculations and Comment
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Tank: 117 TX

Reason Jet Pumping Halted:

E Management Decision, Date of Shutdown

X Major Failure of Jet Pump, Date of Shutdown 06/06/82

Additional Conment:

Jet pump shutdown was due to electrical
failure of the pump motor.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 153" Date 12/18/81

Supernatant Volume a Date 12/18/81

Final Liquid Level Measured After Equilibration of Interstitial Liquid:
Dip Tubes plugged Date -

LOW not installed Date -

Manual (zipcord) 30" Date 03/15/83

Total Net Jet Pump Production 54.3 kgal

Calculated Solid Characteristics:

Porosity 0.160

Permeability/ Viscosity (K/) .06*

Capillary Height 12" *

Estimated Drainable Liquid Remaining 8.0 kgal

Final /\vrage Fl owraLe .02 gpm Datdlay 1, 1932 Lo Junc 6, 1932

Evaluation Performed by S. J. Joncus Jr. Date 03/17/83

Disposition of Tank:
Tank Interim Stabilized at 8.0 thousand gallons of Drainable Liquid,

0thousand gallons of Pumpable Liquid.
Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC CZ Date 4
Manager, TFS&O Date I

Program Manager Date_3 It(/
Distribution: TF&EPC'Tank File, HS&E rveillance Analysis,Approval Signatures.
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Evaluation Calculations and Comment
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Stabilization Evaluation

Tank: 118-TX

Reason Jet Pumping Halted:

f Management Decision, Date of Shutdown

XMajor Failure of Jet Pump, Date of Shutdown 02-11-83

Additional Comment:

Shutdown of the 118-TX jet pump was caused by an electrical
failure of the centrifigal pump motor.

Evaluation: (See Sheet 2 for calculations and additional comment)
Starting Liquid Level 123" Date 02-01-82

Supernatant Volume 13Kgal Date 02-01-82

Final Liquid Level Measured After Equilibration of Interstitial Liquid:
Dip Tubes 39.7 Date 03-24-83

LOW Garma - 40.8" Date 3-3-83
Manual - Date

Total Net Jet Pump Production 89.1 Kgal

Calculated Solid Characteristics:

Porosity 0.352

Permeability/ Viscosity (K/ -

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 27 Kgal

Final Average Flowrate 0.02 gpm Date February 1983

Evaluation Performed by S. J. Joncus Date 03-25-83
Disposition of Tank:

WTank Interim Stabilized at. 27 thousand gallons of Drainable Liquid.
0 thousand gallons of Pumpable Liquid.J] Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC eate 7~~Da& teaj,/Y-
Manager, TFS&0 Date :t
Program Manager . JA ' 4 /d Date /r/? p

Distribution: TF&EPC Tank File, HS&E Surveillance Analysis,Approval Signatures.
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Evaluation Calculations and Comment
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Stabilization EvalUation

Tank: 101-TY

Reason Jet Pumping Halted:

rn Management Decision, Date of Shutdown 02-14-83

f Major Failure of Jet Pump, Date of Shutdown

Additional Comment:

101-TY was placed on observation mode due to very low flowrates.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level 50" Date 11-12-82

Supernatant Volume 0 Date 11-12-82

Final Liquid Level Measured After Equilibration of Interstitial Liquid:

Dip Tubes 17" Date 03-24-83

LOW - Date

Manual - Date

Total Net Jet Pump Production 8.2 Kgal

Calculated Solid Characteristics:

Porosity 0.09

Permeability/ Viscosity (K)

Capillary Height 12" (assumed)

Estimated Drainable Liquid Remaining 1 Kgal

Final Average Flowrate 0.025 gpm Date February 1983

Evaluation Performed by S. J. Joncus Date 03-27-83

Disposition of Tank:
7Tank Interim Stabilized at 1 thousand gallons of Drainable Liquid

0 thousand gallons of Pumpable Liquid.f Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC A/ - Date _.7

Manager, TFS&O 9 - Date_______

Program Manager 7 . 46. - Date ./--/p ,

Distribution: TF&EPC Tank File, HS&E Surveillance Analysis,Approval Sicnatures
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Evaluation Calculations and Comment
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INTERIM STADRIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 102-TY

Evaluation (see Continuation Page for calculations and additional comments):

'x Photograph review completed - Date of most recent photographs 3-26-84

E-xi Tank history review completed

1X Tank temperature profile review completed

Surface Description: Soliu surface with small liquid pool in center. Pool

is about 16 feet in diameter and about 1 incif deep. FIC is now touching

solids, , Date 3-26-84

Solids Level 30.0 inches Date 2-28-84 Method solids weigqt

Liquid Level 30.0 inches Date 3-24-84 Method FIC

Solids Volume 62.,00 salls

Estimated Drainable Liqui-d Volume 13,200 gallons

Average Maximun Tank Temperature, past 6 months 600F

Estimated Supernatant Volume 100 callons

Cost/Benefit Analysis attached

Evaluation Performed byA't&4 Date 3-27-j'yChecked by(9 -Date 27?

Disposition of Tank:

Uii Tank Interim Stabilized at 13,200 gallons of drainable liqui

D Tank not Interim Stabilized; stabilization actiV'ities resumed

Approved by: Manager, TFEPC Date A lY

Manager, TFSLO ta- Da te _- ;_. _ - _

Program Manager Date 5- 2 -

DISTRIBUTIOU: TF&EPC Tank File, Tank Farm Surveillance Analysis,
Approval Signatures

NOTE: Tank 102-TY was previousi/ declared ;nterim Stabilized on 9/18/79.

This form is for record purposes only.

6500 gallons of supernatant was renoved on March 23, 1984
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INTERIM STABILIZATION EVALUATION - NOn-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Comments
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Tank: 103-TY

Reason Jet Pumping Halted:

Management Decision, Date of Shutdwon

2 Major Failure of Jet Pump, Date of Shutdown 12-18-82

Additional Comment: Failed Pressure Switch and plugged DOV.
103-TY was placed on observation mode on 1-3-83.

Evaluation: (See Sheet 2 for calculations and additional comment)

Starting Liquid Level gq" Date R-23-82

Supernatant Volume 0.2 k gal Date 7-9-82

Liquid Level Measured After Equilibration of:

Dip Tubes 56" Date 2-15-83

LOW 64" (2fSLImIUAtX GATIIO Date 2-23-83

Manual Date

Total Net Jet Pump Production 11.5 k gal.

Calculated Solid Characteristics:

Porosity 0.32

Permeability

Capillary Height 50"

Estimated Drainable Liquid Remaining 5 k gal.

Final Average Flowrate 0.01 gpm Date Dec. 1982

Evaluation Performed by S. J. Joncus, SIS Unit Date 2-25-83

Disposition of Tank:

rfl Tank Interim Stabilized at 5000 gallons of Drainable Liquid

Li Tank Not Interim Stabilized; Jet Pumping Restarted

Approval By: Manager, TF&EPC 1a te97 y-Date

Manager, TFS&O Date f-I-

Program Manager Date 9-71-4,

l
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Evaluation Calculations and Comment
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 104 TY

Evaluation (see Continuation Page for calculations and additional comments):

X Photograph review completed - Date of most recent photographs 4/ L
X ITank history review completed

Tank temperature profile review completed

Surface Description: A suoernatant Doo1 anoroximately 45' in

diameter is in the center of the tank. The outer nPerimeter is sludr

The FIC is contactinq liouid. Date 10/25/83

Solids Level 21.5" (R-3) Date 10/25/83 Method Man. Tape

Liquid Level 2A.2" Date 10/25/83 Method FIC

Solids Volume 43 koal

Estimated Drainable Liquid Volume 14.7 koal

Average Maximum Tank Temperature, past 6 months 80 deo. F Nov.'82'

Estimated Supernatant Volume 3 koal

Cost/Benefit Analysis attached

Evaluation Performed by TDKrivolr.4Date 10/83 Checked byNEhell Date /O/5/S3

sition of Tank:

Tank Interim Stabilized at 14.7 k gallons of drainable liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manaqgr, TF&EPC Date /cyg

Manager, TFS&0 Date /V {

Program Manage Date //

DISTRIBUTION: TF&EPC Tank File, Tank Farm Surveillance Analysis,
Approval Signatures

El

Disp 0
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INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Coments

TANK: 104 TY
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Stabilization Evaluation

HNF-SD-RE-TI-178, Rev. 9
Page 62

Tank: 105-TY

Reason Jet Pumping Halted:

M Management Decision, Date of Shutdwon

f] Major Failure of Jet Pump,

12-10-82

Date of Shutdown

Additional Comment: Several attempts to flush the saltwell screen
to increase flowrate resulted in only the flush water being
pumped out again. Pumping of 105-TY was halted on the basis
that it cdntains undrainable sludge.

Evaluation:

Starting

Supernat

(See Sheet 2 for calculations and additional comment)

Liquid Level 91' ' Date 11-4-82

aht Volume 0 Date 4-28-82

Liquid Level Measured After Equilibration of:

Dip Tubes

LOW

Manual

70" Date 2-15-83

NA Date

Date

Total Net Jet Pump Production 3.6 k gal

Calculated Solid Characteristics:

Porosity 0.06

Permeability

Capillary Height 70"

Estimated Drainable Liquid Remaining 0

Final Average Flowrate_

Evaluation Performed by

0.00 Date Dec. 1982

S. J. Joncus, 515 Unit Date 2-25-83

Disposition of Tank:

U Tank Interim Stabilized at _

El Tank Not Interim Stabilized;

0 gallons of Drainable Liquid

Jet Pumping Restarted

Approval By: Manager, TF&EPC /U-x

Manager, TFS&0

Program Manager .

Date 2-:n-r;

Date

Date 2-2-f/3



Evaluation Calculations and Comment

TANK: /o5-F

HNF-SD-RE-TI-178, Rev. 9
Page363
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Tank: /o ' T

Photo Date: '-/ -

Photo I.D:7Yoop7-/

Liquid Level: / -

Observation of Surface: cc
-C ,{ 4 1 r4V fl4~mcit&ZtncoccesZ

Salt Well Status: c 4o

-

Lollipops? Yes No

Other:

iWS~i~XW ~#st&

Interpreted by : IYA /t7

Date:

Reviewed by

Date
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INTERiM STABILJZATION; EVALUATION

TANK NUMBER: 101-U EFFECTIVE DATE: 9/17179

LIQUID LEVEL
L RISER NO. 4.5" R-8

SOLIDS LEVEL
I RISER O.

EST. SUPERNATE
LIQUID VOLUME 6500 ± 3 500* galLons

EST.
DRAINABLE INTERSTITIAL,

LIQUID VOLUIE 2000** gallons

TEHPFRATURE: - 70t F IS TANK HEAT LOAD A PROBLEM?

yes

I5 THERE A POTENTIAL OME LOAD PROBLEM?

no X unlknown

yes no X

PiIOTOGRAPH EVALUATIOI: (Order 187062; L.L. 4.5" ; Date 6/19/79)
Photo clarity was severly reduced by both haze and radiation d'amage'to the film.Although clarity was reduced, closer photos show extensive areas of liquid. Even
in the dim views the exposed sludge is discernible. It appears there remains
about 60% of the surfaceas very shallow liquid. There is a considerable buildup
of sludge around theperimeter of the tank. See attached diagran for estimated
sludge distribution.

* This is a conservative' estimate, based on data contained in the attached diagram.The uncertainty is due to the limited solids and liquid level data available and
the very poor visibility in the photographs of this tank.

This volume estimate assumes sludge contains 12.5% by volume drainable intersti-tial liquid;

It

/.?, '7' (a

7 000
7 9-a

~ 00 gA
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INTERIM STABILIZATION EVALUATION PAGE 2

ADVANCED STABILIZATION RECOMMENDATIONS:

Air drying or other in situ drying techniques are recommended for
this tank to remove the remaining supernatant liquid.

COMMENTS:

Tank 101-U-was pumped down as far as possible with a submersible pump
in a side riser R-7. Photographs were taken from the opposite side of

the tank, riser R-3, to obtain an indication of the amount of liquid
that remained, and to determine if it would be desirable to install a
pump in the center riser to remove further liquid.

The very foggy photographs indicated sludge piles in the vicinity of
all potential pump acess points. At best this would leave only a minimal

liquid heel, beneath these risers. Tank Farm Operations were then

requested to obtain further liquid and sludge level readings of the
tank to verify the photographic evaluation. While attempting to obtain

the desired readings, Operations encountered radiation levels of 5 R/hr
when a shielding plug was lifted approximately 6 inches above a cover
block to a pit. At this time Radiation Monitoring (RM) called
off the job due to the high exposure levels.

Due to the relatively small amount of liquid contained in the tank
combined with the low probability of removing a significant portion
of the liquid, it has been decided that the benefits of attempting to
remove additional liquid from the tank could not justify the exposure
that personnel would have to take to install the pump.

Prepared By -/7-?f

Reviewed By
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Page 1 of 5

TANK: 241-U-102

(Jet Pumping only) Reason for stopping jet pumping:

[x ] Meets 0.05 gpm criteria, Date of Shutdown 9/10/01

I Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 02/11/01

[x] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 144.9" - Method ____ENRAF_ Date 01/20/00
Final liquid level - 72.3" Method -LOW - Date 06/12/02
Total Net Pumped Volume __86.5 Kgal__
Capillary Height Used in Calculation 6"
Final Solids Volume 288.4 Kgal___
Final Average Flow rate 0.042 gpm_
Estimated Porosity 0.25
Supernatant Volume Remaining _ 1065 gal _
Drainable Interstitial Liquid 37.1 Kgal_
Drainable Liquid Remaining 38.1 Kgal__
Pumpable Liquid Remaining ____ 33.8 Kgal_

[ Justification letter attached (Interim Stabilization System Engineer)

Dispositinn of Tank:

[x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST System Engineer: 4 F_ Date________

Evaluation checked by Process Control Engineer:

Interim Stabilization System Engineer: _F_

APPROVFl IRY:

Manager, Interim Stabilization Engineering 72 60A ... Date

Manager, Process Engineering __tDate

Manager, SST Engineering Date

Date

Date6/??,2
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Page 2 of 5

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-102

The surface of 241-U-1 02 is primarily a gray-brown colored cracked waste with irregular patches of white
salt crystal. Approximately 50% of the waste surface is covered by the salt formations. The surface level
slopes slightly from the tank sidewall down to a depression in the center of the tank. This depression is
cone shaped and estimated to be 12.5 feet in diameter, at the waste surface level, based on the visible
portion of the saltwell screen. The depression is centered on the saltwell screen. The ENRAF probe is
located 5 feet from the tank sidewall and reads 139.12 inches. The waste surface appears dry and shows
signs of cracking due to saltwell pumping. Liquid observation well (LOW) readings indicate a final
interstitial liquid level (ILL) of 72.252 inches. Since there are no current dip tubes readings the LOW
adjusted for capillary height will be used for these calculations. There is approximately 5 ft wide pool of
visible liquid within the saltwell screen depression. The pool is assumed to follow a cone shape to the
center of the dished bottom, making the supernatant estimate 1065 gallons. All levels are based off the
tank centerline dished bottom. Calculations do not take into account any retained gas within the waste.

DATA Final LOW Reading (06/12/02) = 72.252 inches - 72.3Jnes

Final ENRAF Reading (06/17/02) = 139.12 inches - 139.1 nches

Initial Liquid Level at Start of Pumping (01/20/00) = 144.88 inches - 144.9innba

Divergence point of ENRAF and LOW (01/28/00) = 143.208 inches - 143.2Jncs

Porosity = Net waste pumped from 1/28/00/[(LOW divergence point - final LOW
level)*2750 gal/in]

Height of Sludge Layer (34 Kgal) above bottom = 19.nc8es **

Tank Dished Bottom Volume (Lower 12" Height) = 12.500 gallons **

Supernatant Volume (02/11/01 In-Tank Video Estimate)(Cone Shaped) =

pi * (1/3) * (Height (inches)/12) ft * (cone radius')A2 * 7.481 gal/ft"

D.I.L. = Drainable Interstitial Liquid **
= {[(Final LOW Reading - 12") - (6" Capillary Ht.)]* 2750 gal/in + 12,500 gal}* porosity

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **
= D.L.R. - [((18" Unpumpable Ht - 12")* 2750 gal/in + 12,500 gallons) * porosity]

**Reference HNF-2978, Rev. 3
Reference HNF-EP-0182-169

Evaluation Prepared by ___ Date

Evaluation Checked by VC 5VS Date o / i.
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Single-Shell Tank Interim Stabilization Evaluation Form (cont.g

Page 3 of 5
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-102

POROSITY:

Porosity = Net waste pumped (since 1/28/00)/ [(Initial liquid level - final LOW level)
*2750 gal/in]

= (82,467 gallons) / [(143.2" - 72.3") * 2750 gal/in] *100% = 42.3%

The data amassed from saltwell pumping of tank 241-U-102 indicates that a direct determination of the
effective waste porosity does not represent the waste characteristics. The tank chemistry has been
reviewed and tank U-1 02 is very typical of waste that would be expected in a salt cake tank. Two main
factors show that the calculated effective porosity is outside the expected range for a salt cake containing
tank. The tank was found to have issues associated with inaccurate dilution water totalizer readings and a
relatively high content of retained gas, which effectively masked the porosity calculations. Near the end of
the pumping campaign, a digital totalizer was installed to replace the mechanical totalizer on the dilution
system. After installation, the observed net waste pumped flow rate quickly fell below 0.05 gpm and the
tank was shutdown for stabilization evaluation. The observed discrepancy in the net waste pumped
quantity was supported by the LOW readings from December 2000 to August 2001. The LOW readings
over this period show no discernable change in recorded levels even though approximately 19,300 gallons
of waste was pumped from the tank during the same period. Additionally, the porosity calculation does
not account for the release of waste gasses during saltwell pumping. This exclusion drives the porosity
value higher as the drop in liquid level is attributed only to liquid waste removal. The combination of these
factors leads to inaccuracies in the porosity value; therefore an estimated porosity of 25% will be used.
This is based on HNF-2978 Rev. 3, which estimates an average porosity in saltcake waste as 25%.

LOW BASIS:

(Note: The lower 19.8" (34,000 gallons) of the tank volume is sludge @ 15% porosity - Ref. HNF-2978)

DIL = [(72.3" - 19.8" - 6") * 2750 gal/in] * 0.25 + (34,000 gal * 0.15)

= [(127,875 * 0.25) + 5100 gal] = 37,069 gallons (37.1 Kgal)

Note: Supernatant = pi/3 * rA2 * h = pi/3 * (72.3/12) ft * (4.75 ft)A2 * 7.481 gal/fttA = 1065 gallons

DLR = DIL + Supernatant = 37,069 gallons + 1065 gallons = 38,134 gallons (38-1 Kgal)

PLR = DLR - [[(18" - 12") * 2750 gal/in + (12,500 gal)]* 0.15]

= 38,134 gal - [(29,000 gal)*0.15] = 38,134 - 4350 = 33,784 gallons (33.8 Kgal)

SOLIDS VOLUME:

The upper waste surface level 139.1 inches (ENRAF level) slopes gradually towards a cone shaped
central depression with a top diameter of 12.5 ft. centered on the saltwell screen. The level at the top ofthe cone is approximately 99.1 inches. The bottom point of the cone is assumed to be the tank bottom.At the time of the video the water level was at 55.2 inches (based on dip tubes) with a diameter at waterlevel of 7.5 ft. However, based on the final LOW readings, the water level is 72.3 inches with a
comparative diameter of 9 ft.

Evaluation Prepared by 3Ff- Date

Evaluation Checked by VC Date e
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Page 4 of 5
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-102

SOLIDS VOLUME (cont.):

The waste surface is approximately level from the ENRAF to the tank wall (5 ft) and therefore a cone
frustum can be subtracted from the cylindrical volume to estimate the upper waste volume above the
central depression. The middle volume of the tank is calculated by finding the volume of the void space
created by the central depression (a cone frustum), and subtracting it from the outer cylindrical volume.
The upper and middle volumes are then added to the lower and dish volumes to obtain the total volume as
follows:

Volume (upper) = [Vol. of (139.1 in-99.1 in) * 2750 gal/in] - Vol. (cone frustum)

(Where frustum volume is = pi * H/3 (R1
2 + R2

2 + sqrt. (R1 ^2 * R2A2)) * 7.481 gal/ftA3).

= 110,000 gal - [(pi * 3.33 ft/3) * ((32.5 ft)A2 + (6.25 ft)A
2 + ((32.5 ft) 2 * (6.25 ft) 2)A 5O)] * 7.481 gal/ft 3

= 110,000 gallons - 33,907 gallons = 76,093 gallons

Volume (middle) = [Vol. of (99.1"-72.3") * 2750 gal/in] - Vol. (cone frustum)

= 73,700 gal - [(pi * 2.23 ft/3) * ((6.25 ft)^2 + (4.75 ft) 2 + ((6.25 ft)A2 * (4.75 ft) 2
AO5)] * 7.481 gal/ft 3

= 73,700 gallons - 1,595 gallons = 72,105 gallons

Volume (lower) = [Vol. of (72.3" - 12")* 2750 gal/in] = 60.3" * 2750 gal/in = 165,825 gallons

SOLIDS CALCULATION FIGURE

UPPER

MIDDLE

LOWER

DISH

Evaluation Prepared by ti//h!

Supernatant &
Liquid Level

139.1"
99.1",

7 2 . 3"

Sludge

19.8"

12"

Date

Date
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................. 2 . 5 '

N

III
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-102

SOLIDS VOLUME (cont.):

Volume (Tot) = Vol. (surface) + Vol. (middle) + Vol. (lower) + Vol. dish bottom (lower 12")

Volume (Tot) gallons = 76,093 + 72,105 + 165,825 + 12,500 = 326,523 gallons = 326.5 Kgal

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 326,523 gals - 38,134 gals = 288,389 gallons = 288-4 Kgal

FLOW DATA:

The final pump rate is found by data obtained from 1730 September 9't to 0930 September 10 t, 2001 that
show a total of 41 gallons of waste were pumped over the time period of 960 minutes (16.0 hours), while
the pump ran in AUTOMATIC mode. These data were taken during the final shift of pumping operations
on U-102 before the pump was shutdown for stabilization review at 0930 on September 10", 2001.
Pumping of 241-U-102 had been continuous since 1130 hours on September 8 for 46 hours of operation
in AUTOMATIC mode (except for a brief period of operation in BYPASS mode) without a shutdown. All
data were taken after the final saltwell screen flush on September 9th. The following equation shows the
pumping rate for this final pump run:

Pump Rate = [41 gallons/960 minutes] = (0.042 gpm)

All record calculations for this evaluation, as well as other information may be found in the tank history file,
per HNF-IP-0842, Vol. 4 Section 4.1, paragraph 3.4.1.

Evaluation Prepared by

Evaluation Checked by*

Date

Date

Page 5 of 5
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Page 1 of 4

TANK: 241-U-103

(Jet Pumping only) Reason for stopping jet pumping:

x I Meets 0.05 gpm criteria, Date of Shutdown 05/11/00

[] Major equipment failure, Date of Shutdown_

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 07/26/00

[ x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level _ 179.52" Method _ ENRAF Date 9/26/99Final liquid level 60.6' _ Method ___DIP TUBES___ Date 08/02/00
Total Net Pumped Volume _98.9 Kgal
Capillary Height Used In Calculation 0"
Final Solids Volume 383.6 Kgal_
Final Average Flow rate 0.035 gpm
Calculated Porosity _ N/A _
Supematant Volume Remaining 500 gal
Drainable Interstitial Liquid _ 33.0 Kgal___
Drainable Liquid Remaining _ 33.5 Kgal._
Pumpable Liquid Remaining _ 27.8 Kgal__

[ Justification letter attached (interim Stabilization Cognizant Engineer)

Disposition of Tank:

[x 3 Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engneer:'fk pO-0 , A r K. H. //Date

Evaluation checked by Process Engineer: -/Date 6

Interim Stabilization Cognizant Engineer Date

APPROVED BY:

Manager, Interim Stabilization Engineering Date 8'/ 'O0

Manager, Process Engineering Date q& _ _

Manager, SST Engineering 
Date
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Page 2 of 4
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-103

The surface of 241-U-103 is a brown colored waste with irregular patches of white salt crystal.
Approximately 30% of the waste surface is covered by the salt formations. The surface level slopesslightly from the tank sidewall down to the first of two depressions in the center of the tank. The firstdepression is cone shaped and estimated to be 23 feet in diameter based on the visible portion of thesaltwell screen. A second depression, inside the first, with diameter of 13 feet surrounds the saltwellscreen and is cylindrically shaped. The ENRAF probe is located 5 feet from the tank sidewall and reads163.76 inches. The waste surface appears dry and shows signs of drying and cracking due to saltwellpumping. Liquid observation well (LOW) readings indicate an average adjusted interstitial liquid level (ILL)of 60.2 inches. Dip tube readings are located at the tank center and report an adjusted liquid surface levelof 60.6 inches. This level is based on elevation & fabrication drawings that show the dip tubes installed 4inches above the tank bottom. There is a small pool of supernatant liquid estimated to be 500 gallons.Based on calculations, this liquid is the top surface of the ILL and is visible due to solids removal aroundthe saltwell screen. All levels are based off the tank centerline dished bottom. Calculations do not takeinto account any retained gas within the waste.

For the purposes of this evaluation, the dip tube readings will be used to determine the final quantities ofdrainable and pumpable liquid in tank 241-U-103. To calculate drainable interstitial liquid (DIL) using diptubes, capillary height may not be subtracted in the equation per RPP-5556, Rev. 0. This is due to therebeing no waste above the liquid in the saltwell screen to retain liquid through capillary forces.

DATA Final LOW Reading (08/07/00) = 60.156 inches - 60.2 inches

Final ENRAF Reading (08/09/00) = 163.76 inches - 163.8 inches

Dip Tube Reading (08/02/00) = 56.60 inches + 4 inches (distance off tank bottom)
= 60.60 inches - 60.6 inches

Initial Liquid Level from 10/20/99 (ENRAF and LOW divergence point) = 161.2 inches

Porosity = Waste pumped sincej199 / [(Initial liquid level - final liquid level)*2750 gal/in]

Tank Dished Bottom Volume (Lower 12" Height) = 12.500 gallons ** (assumed sludge)

Supernatant Volume (07/25/00 In-Tank Video Estimate) = 500 gallons

D.I.L. = Drainable Interstitial Liquid "
= ([(Saturated Solids Ht. - 12") - (0" Capillary Ht.)]* 2750 gal/in + 12,500 gal}* porosity

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **
= D.L.R. - [(18" Unpumpable Ht - 12")* 2750 gal/in + 12,500 gallons]* porosity

**Reference HNF-2978, Rev. 1
"Reference RPP-5556, Rev. 0

Evaluation Prepared by 222,- k LL/ Date_ a

Evaluation Checked by Date / b
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Page 3 of 4
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-103

POROSITY:

Porosity = Net waste pumped (since 10/20/99)/ [(Initial liquid level - final LOW level) *2750 gal/in]

= 64,770 gallons / [(161.2"- 60.2") * 2750 gal/in] = 23.3%

SUPERNATANT:

Supernatant is assumed to be a 13 foot diameter, 6" deep cylindrical pool around saltwell screen.

Volume cylinder) = (pi) * rA2 * h = (pi) * (6.5)A2 * .5 * 7.481 gal/ftA3 = 496 gallons - (500 gallons)

DIP TUBE BASIS:

(Note: The bottom 12" (12,500 gallons) of the tank volume is assumed sludge @ 15% porosity)

DIL = [(60.6" - 12") * 2750 gal/in] * 0.233 + (12,500 gal) * 0.15

= [(133,650) * 0.233 + (12,500) * 0.15] = 33,015 gallons (33.0 Kqal)

DLR = DIL + Supematant = 33,015 gallons + 500 gallons = 33,515 gallons (33.5 Kal)

PLR = DLR -[(18"- 12") * 2750 gal/in * 0.233/+ (12,500 gal)* 0.15) k/ji/po

= 33,515 gal - [(3845 gal) + (1875 gal)] = 33,515 - 5720 = 27,795 gallons (27.8 Kgal)

SOLIDS VOLUME:

The upper waste surface level (163.8 inches) slopes gradually towards a cone shaped central depression
with a diameter of 23 feet (assumed to be a right circular cone). The waste slopes down approximately 4feet to a level of 116 inches. At this point the slope of the waste drops vertically approximately 61 inches
to a level of 54.6 inches and forms a circular depression with a diameter of 13 feet (assumed to be a right
circular cylinder). This level is 6 inches below the visible supernatant level surrounding the saltwell
screen. The slope of waste from the tank sidewall to the first depression edge is small compared to the
area of waste, so it is assumed flat for this calculation. The upper volume of the tank was calculated by
finding the volume of the void space, created by the cone and cylinder, and subtracting it from the surfacevolume. The area of overlap between the cone and cylinder is added back to the total to correct for
subtracting the volume out of both the cone and cylinder. The surface volume is then added to the lower
and dish volumes to obtain the total volume as follows:

Volume (surface) = [Vol. of (163.8"-54.6") * 2750 gal/in] - Vol. (right circular cone & cylinder)

+ Vol. of overlap of cone and cylinder

Evaluation Prepared by F k /7 x 3S Date /
Evaluation Checked by - Date /6 6-o
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-103

SOLIDS VOLUME (cont.):

= 300,300 gal-[(pi/3)(11.5 ft.)A2*(9.2 ft.)+(pi)(6.5ft)A2*(5.1 ft)/(pi/3)(6.5ft)A2*(5.2ft)]*7.481 gal/ftA3

= 300,300 gallons - 9530 gallons - 5060 gallons + 1720 gallons = 287,430 gallons

Volume (lower) = [Vol. of (54.6"- 12)* 2750 gal/in] = 42.6" * 2750 gal/in = 117,150 gallons

Volume (Tot) = Vol. (surface) + Vol. (lower) + Vol. dish bottom (lower 12")

Volume (Tot) = 287,430 gals + 117,150 gals + 12,500 gals = 417,080 gallons = 417.1 Koal

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 417,080 gals - 33,515 = 383,565 = 383:6 Koal

FLOW DATA:

The final pump rate is found by data obtained from 0130 to 1130 on May 10, 2000. These data were taken
after the a saltwell screen flush on May 8 " and show a total of 25 gallons of waste were pumped over the
time period of 720 minutes, while the pump ran in AUTOMATIC mode. The following equation shows the
pumping rate for this final pump run:

Pump Rate = [25 gallons/720 minutes] = (0.O3Soamg)

The in-flow rate of the saltwell screen was also analyzed. Readings for weight factor and specific gravity
were recorded by temporary round sheet for the first 45 minutes after shutdown of the saltwell system.
The refill of the saltwell screen, as reported by the saltwell system DTAM, began at a weight factor
transmitter (WFT) level of 12.1 inches (8.6 inches adjusted for specific gravity) @ 0944 on April 2 71h. After
45 minutes, the (WFT) level reached 15.1 inches (10.8 inches adjusted for specific gravity). This shows a
2.2 inch rise inside the saltwell screen over 45 minutes. A typical 10 inch diameter saltwell screen will hold
0.34 gallons/inch. The following equation calculates the final in-flow rate:

In-Flow Rate = [((10.8 inches - 8.6 inches) * 0.34 gallons/inch)/45 minutes]

= 0.75 gallons/45 minutes = (0.017 =Dm)

Evaluation Prepared by p127 v r

Evaluation Checked by

2 Date 4 d-o

Date ft 00
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Page 1 of 4

TANK: 241-U-105

(Jet Pumping only) Reason for stopping jet pumping:

(3 Meets 0.05 gpm criteria, Date of Shutdown

[x ] Major equipment failure, Date of Shutdown 07/13/00

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 07/27/00

[x Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 164.43" - Method ____ENRAF _ Date 12/11/99
Final liquid level -_ 89.4" - Method __DIP TUBES- Date 03/28/01
Total Net Pumped Volume __:87.5 Kgal_
Capillary Height Used in Calculation __0"
Final Solids Volume 309.0 Kgal__
Final Average Flow rate 0.23 gpm_
Calculated Porosity 0.203
Supematant Volume Remaining ____ 0 gal
Drainable Interstitial Liquid _ _44.0 Kgal_
Drainable Liquid Remaining ___44.0 Kgal_
Pumpable Liquid Remaining _ 39.7 Kgal____

[x] Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

[x Tank Interim Stabilized
[J Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer:

Evaluation checked by Process Engineer:

Interim Stabilization Cognizant Engineer:

APPROVED BY:

Manager, Interim Stabilization Engineering

Manager, Process Engineering

Manager, SST Engineering _

Date

Date

Da t e

7-t ( ,xaej,_Date 3 -9/0

Date

Date - 4 0/

I

var, 6/ -
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Page 2 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-105

The surface of 241-U-105 is a brown colored waste with irregular patches of white salt crystal.
Approximately 15% of the waste surface is covered by the salt formations. The surface level slopes
slightly from the tank sidewall down to the first of two depressions in the center of the tank. The first
depression is cone shaped and estimated to be 22 feet in diameter based on the visible portion of the
saltwell screen. A second depression, inside the first, is cylindrically shaped and has a diameter of
approximately 10 feet. Both depressions are centered on the satwell screen. The waste surface appears
dry and shows signs of cracking due to saltwell pumping. Tank wastes in 241-U-105 have also shown
considerable sensitivity to barometric changes. The ENRAF probe is located 5 feet from the tank sidewall
and reads 137.4 inches. Liquid observation well (LOW) readings indicate an interstitial liquid level (ILL) of
97.2 inches. Dip tube readings are located at the tank center and report an adjusted liquid surface level of
89.4 inches. This level is based on elevation & fabrication drawings that show the dip tubes installed 4
inches above the tank bottom. There is no visible liquid within the tank, making the supernatant estimate
0 gallons. All levels are based off the tank centerline dished bottom. Calculations do not take into account
any retained gas within the waste.

For the purposes of this evaluation, the dip tube readings will be used to determine the final quantities of
drainable and pumpable liquid in tank 241-U-105. To calculate drainable interstitial liquid (DIL) using dip
tubes, capillary height is defined as zero in the equation per RPP-5556, Rev. 0. This is due to there being
no solid waste in the saltwell screen to retain liquid through capillary forces.

DATA Final adjusted LOW Reading (03/28/01) = 97.224 inches - 97.2 inches

Final ENRAF Reading (03/28/01) = 137.35 inches - 137.4 inches

Dip Tube Reading (03/28/01) = 85.38 inches + 4 inches (distance off tank bottom)
= 89.38 inches - 89.4 inches

Initial Liquid Level from 4/06/00 (ENRAF and LOW divergence point) = 135.5 inches

Porosity =(Net waste pumped since 4/06/00)/(Init. liquid level- final LOW level)*2750 gal/in

Height of Sludge Layer (32 Kgal) above bottom = 19.1 inches 0-

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons **

Supernatant Volume (07/25/00 In-Tank Video Estimate) = 0 gallons

D.I.L. = Drainable Interstitial Liquid "
= {[(Saturated Solids Ht. - 12") - (0" Capillary Ht.)]* 2750 gal/in + 12,500 gal}* porosity

D.L.R. = Drainable Liquid Remaining **

= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **

= D.L.R. - (((18" Unpumpable Ht - 12")* 2750 gal/in + 12,500 gallons) * porosity]

**Reference HNF-2978, Rev. 2
"Reference RPP-5556, Rev. 0
@@Reference HNF-EP-0182-153

Evaluation Prepared by 5a Date3,&

Evaluation Checked by Date 3 2 o/
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-105

POROSITY:

Porosity = Net waste pumped (since 4/06/00)/ [(Initial liquid level - final LOW level) *2750 gal/in]

= 21,331 gallons / [(135.5" - 97.2") * 2750 gal/in] = 2013%

DIP TUBE BASIS:

(Note: The lower 19.1" (32,000 gallons) of the tank volume is sludge @ 15% porosity - Ref. HNF-2978)

DIL = [(89.4" - 19.1") * 2750 gal/in] * 0.203 + (32,000 gal * 0.15)

= [(193,325 * 0.203) + (32,000 * 0.15)] = 44,045 gallons (44.0 Kqal)

DLR = DIL + Supernatant = 44,045 gallons + 0 gallons = 44,045 gallons (44.0 KQaI)

PLR = DLR - [[(18" - 12") * 2750 gal/in + (12,500 gal)]* 0.15]

= 44,045 gal - [(29,000 gal) * 0.15] = 44,045 - 4350 = 39,695 gallons (39.7 Kqal)

SOLIDS VOLUME:

The upper waste surface level (137.4") slopes gradually towards a cone shaped central depression with a
diameter of 22 feet (assumed to be the frustum of a cone). The waste slopes down approximately 2 feet,
from the edge of the depression, to a level of 114 inches. At this point the slope of the waste drops
vertically 2 feet to a level of 90 inches and forms a circular depression with a diameter of 10 feet (assumed
to be a right circular cylinder). The slope of waste from the tank sidewall to the first depression edge is
small compared to the area of waste, so it is assumed flat for this calculation. The upper volume of the
tank was calculated by finding the volume of the void space, created by the cone frustum and cylinder,
and subtracting it from the surface volume. The surface volume is then added to the lower and dish
volumes to obtain the total volume as follows:

Volume (upper) = [Vol. of (137.4"-90.0") * 2750 gal/in] - Vol. (right circular cylinder & cone frustum)

(Where frustum volume is = H/3 (Al + A2 + sqrt. (Al * A2)) * 7.481 gal/ftA3)

= 130,350 gal -[(pi * 2'/3)*((11.0')A2 +(5.0')A2+ (121 * 25')A0.5)+ (pi)(5.0')A2*(2.0')]* 7.481 gal/ftA3

= 130,350 gallons - 3150 gallons - 1175 gallons = 126,025 gallons

Volume (lower) = [Vol. of (90.0" - 12)* 2750 gal/in] = 78.0" * 2750 gal/in = 214,500 gallons

Volume (Tot) = Vol. (surface) + Vol. (lower) + Vol. dish bottom (lower 12")

Volume (Tot) = 126,025 gals + 214,500 gals + 12,500 gals = 353,025 gallons = 353.0 Kqal

Evaluation Prepared by Date

Evaluaion Cecked y Dat __ qDateEvaluation Checked by
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-105

SOLIDS VOLUME (cont.):

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 353,025 gals - 44,045 = 308,980 =- 309.0 Kqal

FLOW DATA:

The trend of monthly pumping rates of 241-U-105 over the life of the pumping campaign reveals the
following: (Months were pump/equipment failure impacted pump rate operation are noted with " *").

Net Waste (Kqal)
26.5
25.1
12.4
2.2
5.7
8.0
6.6
1.1

Pump Rate (gpm)
1.28
0.81
0.44
0.45*
0.26
0.35
0.22
0.43*

The final pump rate is found by data obtained from 2330 June 2 4th to 1925 June 2 5h1, 2000 that show a
total of 237 gallons of waste were pumped over the time period of 1165 minutes (19.4 hours), while the
pump ran in AUTOMATIC mode. This time span was the last stable operating duration following the final
screen flush on June 6b1. The pump ran sporadically after the June 2 5 h date until final shutdown of the
system. The following equation shows the pumping rate for this final pump run:

Pump Rate = [237 gallons/1165 minutes] = (0.20 qpm)

The in-flow rate of the saltwell screen was also analyzed with a plot of the refill rate of the saltwell screen
versus time. The refill of the saltwell screen, as reported by the saltwell system DTAM, began at a weight
factor transmitter (WFT) level of 7.4 inches (5.3 inches adjusted for specific gravity) @ 1832 on July 7'.
The refill rate increased exponentially until a point at 1856 on July 7 h when the change in rate became
steady. At this time, the DTAM reported the WFT level in the screen as 30.5 inches (21.8 inches
adjusted). This point will be used for the final in-flow rate, as it is conservatively the largest average in-
flow rate. A typical 10 inch diameter saltwell screen will hold 0.34 gallons/inch. The following equation
calculates the final average in-flow rate:

In-Flow Rate = [((21.8 inches - 5.3 inches) * 0.34 gallons/inch)/24 minutes]

= 5.61 gallons/24 minutes = (0.23 ppm)

Both flow rate data points exceed the minimum stabilization flow rate of 0.05 gallons per minute. For
calculation purposes, the in-flow rate will be used in the letter of justification for major equipment failure
due to this point being the most conservative of the two flow rates.

Evaluation Prepared by

Evaluation Checked by _

Date

Date 3 bA/L6

Month
12/99
1/00
2/00
3/00
4/00
5/00
6/00
7/00

Hours
344
518
460
82

368
386
489
42

Mode
Bypass
Bypass
Auto
Auto
Auto
Auto
Auto
Auto

VC &VAL
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TANK: 241-U-106

(Jet Pumping only) Reason for stopping jet pumping:

x ] Meets 0.05 gpm criteria, Date of Shutdown 12/29/00

[] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGF 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 02/11/01

[ x Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 90.4" - Method ____ENRAF --- Date 08/24/00
Final liquid level -- 59.5" Method __DIP TUBES- Date 03/07/01
Total Net Pumped Volume ___39.1 Kgal__
Capillary Height Used in Calculation __ 0"
Final Solids Volume 132.7 Kgal_
Final Average Flow rate 0.033 gpm
Calculated Porosity _ N/A
Supernatant Volume Remaining 1.7 Kgal _
Drainable Interstitial Liquid 35.8 Kgal_
Drainable Liquid Remaining ___37.5 Kgal_
Pumpable Liquid Remaining ___ 30.2 Kgal

[ Justification letter attached (Interim Stabilization Cognizant Engineer)

Disposition of Tank:

(x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST Cognizant Engineer: Date

Evaluation checked by Process Engineer: Date

Interim Stabilization Cognizant Engineer: D-a4te Date

APPROVED BY:

Manager, Interim Stabilization Engineering Date /

Manager, Process Engineering Y Date3 / 0 1

Manager, SST or DST Engineering Date- 44 .-
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-106

The surface of 241-U-106 is a dark brown/yellow colored waste that is covered with many stalagmite type
crystals growing on the surface. The crystals cover approximately 75% of the waste surface. The waste
surface is irregular, appears dry, and shows only minimal signs of cracking due to saltwell pumping. The
surface level slopes 16.5 inches from the tank sidewall down to a supernatant pool in the center of the
tank. The supernatant pool is estimated to be 13.3 feet in diameter based on the visible portion of the
saltwell screen. The pool will be assumed to be in the shape of a cone for calculation purposes. This is
based on previous in-tank videos that show a cone shaped depression in tanks with only a dry surface
remaining. The pool is centered on the saltwell screen. The ENRAF probe is located 5 feet from the tank
sidewall and reads 76.0 inches. Liquid observation well (LOW) readings indicate an average adjusted
interstitial liquid level (ILL) of 73.0 inches. Dip tube readings are located at the tank center and report an
adjusted liquid surface level of 59.5 inches. This level is based on elevation & fabrication drawings that
show the dip tubes installed 4.5 inches above the tank bottom. All levels are based off the tank centerline
dished bottom. Calculations do not take into account any retained gas within the waste.

For the purposes of this evaluation, the dip tube readings will be used to determine the final quantities of
drainable and pumpable liquid in tank 241-U-106. To calculate drainable interstitial liquid (DIL) using dip
tubes, capillary height is defined as zero in the equation per RPP-5556, Rev. 0. This is due to there being
no solid waste in the saltwell screen to retain liquid through capillary forces.

DATA Final LOW Reading (03/07/01) = 73.02 inches - 73.0 inches

Final ENRAF Reading (03/07/01) = 76.045 inches - 76.0 inches

Dip Tube Reading (03/07/01) = 55.03 inches + 4.5 inches (distance off tank bottom)
= 59.53 inches - 59.5 inches

Net Waste Pumped (since 08/24/00) = 39,124 gallons (per TO-505-106 data sheets)

Tank Waste Porosity = 25% **

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons **

Supernatant Volume (02/11/01 In-Tank Video Estimate) = 1700 gallons (1.7 KQal)

D.I.L. = Drainable Interstitial Liquid
= ([(Saturated Solids Ht. - 12") - (0" Capillary Ht.)]* 2750 gal/in + 12,500 gal}* porosity

D.L.R. = Drainable Liquid Remaining **
= D.I.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **
= D.L.R. - [((18" Unpumpable Ht - 12")* 2750 gal/in + 12,500 gallons) * porosity]

**Reference HNF-2978, Rev. 1
"Reference RPP-5556, Rev. 0

Evaluation Prepared by Date 3(5

Evaluation Checked by __ Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-106

POROSITY:

Tank Waste Porosity could not be determined from pumping data due to insufficient LOW draw
down levels vs. net pumping quantities. Therefore, a porosity of 25% will be used per HNF-2978.

DIP TUBE BASIS:

DIL = [(59.5" - 12") * 2750 gal/in + (12,500 gal)] * 0.25

= [(143,125 * 0.25) = 35,781 gallons (35.8 Kqal)

DLR = DIL + Supernatant = 35,781 gallons + 1700 gallons = 37,481 gallons (37.5 Kqal)

(Where supernatant is Vw00e = (pi/3)* rA2 * h = (pi/3)* (6.67')A2 * (58.4"/12) * 7.5 gal/ft^3)

PLR = DLR - [[(18" - 12") * 2750 gal/in + (12,500 gal)]* 0.25]

= 37,481 gal - [(29,000 gal)*0.25] = 37,481 - 7250 = 30,231 gallons (30.2 Kqal)

SOLIDS VOLUME:

The upper waste surface level (76.0 inches) slopes gradually towards the edge of a supernatant pool
centered on the saltwell screen. The pool has a diameter of 13.3 feet (assumed to be a right circular
cone) with a liquid level of 59.5 inches (from Dip Tube readings). The slope of waste from the tank
sidewall (75 foot diameter) to the central pool edge is 16.5 inches over 31 feet. The volume of the upper
sloped surface is found by calculating the theoretical volume of waste between the ENRAF and Dip Tube
readings and subtracting the volume of the depression formed by the sloping waste (assumed to be the
frustum of a cone). Adding this volume to the lower and dish volumes calculates the total volume of the
tank. The volume of drainable liquid remaining (DLR) was then subtracted from this total to obtain the total
solids volume of 241-U-106.

Vol. (sloped surface)

Vol. (sloped surface)

Vol. (lower surface)

Vol. (dished bottom)

Evaluation Prepared by -

Evaluation Checked by _

= [Volume of (76.0"- 59.5") * 2750 gal/in] - Volume (frustum of cone)

(Where frustum volume is = H/3 (Al + A2 + sqrt. (Al * A2)) * 7.5 gal/ftA3) =

(H *pi/3)[(1/4*(75')A2) +1/4*(13.3')A2 +(1/4(75')A2.1/4(13.3')A2)A0.5]* 7.5 gal/ft3 =

1.375' *pi/3[1406.3 ftA2 + 44.2 ftA2 +249.4 ftA2] * 7.5 gal/ftA3 = 18,350 gallons

= 45,375 gallons - 18,350 gallons = 27,025 gallons

= [Vol. of (59.5" - 12")* 2750 gal/in] = 47.5 * 2750 gal/in = 130,625 gallons

= 12,500 gallons

Date 71'9/o/

Date _594o)

I

C
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EVALUATION CALCULATIONS AND COMMENTS:
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TANK: 241-U-106

SOLIDS VOLUME (cont):

Volume (Total) = 27,025 gals + 130,625 gals + 12,500 gals =.170,150 gallons = 170.2 Kqal

Solids Vol. Remaining = Volume (Total) - Drainable Liquid Remaining (DLR)

= 170,150 gallons - 37,481 = 132,669 = 132.7 Kqal

FLOW DATA:

Examination of the trend of monthly pumping rates of
reveals the following:

241 -U-106 over the life of the pumping campaign

Net Waste (gal)
25,084
7,551
3,750
2,042

697

Pump Rate (gpm)
2.46
0.37
0.11
0.065
0.046

The final pump rate is found by data obtained from 0130 December 26"' to 1130 December 2 6 ", 2000 that
show a total of 24 gallons of waste were pumped over the time period of 720 minutes (12.0 hours), while
the pump ran in AUTOMATIC mode. This time period was the final continuous pumping for an entire shift.
These data were taken before the final screen flush on December 27'", 2000. After this shutdown for
flushing, the pump was restarted December 2 8 1h, 2000 and run until the pump failed on December 2 9 1h.
The data from this day of pumping was discarded due to sporadic pumping rates and that only flush water
was removed during the final pumping duration. The following equation shows the pumping rate for this
final pump run:

Pump Rate = [24 gallons / 720 minutes] = (0.033 gpm)

Evaluation Prepared by

Evaluation Checked by*

'946>' 9" Date

Date

'V

Month
8/00
9/00
10/00
11/00
12/00

Hours
170
342
579
521
254

Mode
By-Pass

By-P/Auto
Auto
Auto
Auto
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TANK: 241-U-107

(Jet Pumping only) Reason for stopping jet pumping:

[x ] Meets 0.05 gpm criteria, Date of Shutdown 10/07/03

] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 02/04/03

[x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level _ 157.1 " - Method _ ENRAF_ Date 09/30/01
Final liquid level - 48.5" Method _-DIP TUBES- Date 11/20/03
Total Net Pumped Volume _119.3 Kgal
Capillary Height Used in Calculation __0"
Final Solids Volume 294.3 Kgal
Final Average flow rate 0.03 gpm_
Calculated Porosity 0.297
Supernatant Volume Remaining _0 Kgal _
Drainable Interstitial Liquid 31.6 Kgal_
Drainable Liquid Remaining 31.6 Kgal_
Pumpable Liquid Remaining 24.9 Kgal____

I Justification letter attached (Interim Stabilization System Engineer):

Disposition of Tank:

[x ] Tank Interim Stabilized
I Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer:

Closure Projects Engineering Support Process Engineer

Date 11±/OS

a mDate 16

APPROVED BY:

Manager, Retrieval/Closure System Engineering t$ C

MnManager, Closure Projects Engineering Suppo Q

Date 2 10

Date A 4
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-107

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-U-107 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and
management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the LOW basis method.
See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-10, Rev. A-1, and the technical basis and formatting requirements of Single-Shell
Tank Interim Stabilization Evaluation procedure, TFC-ENG-CHEM-P-15, Rev. A-1. When complete, this
evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-178, Single-Shell Tank
Leak Stabilization Record.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 02/04/03 through riser #9. The waste of
241-U-1 07 is a smooth, brownish saltcake waste with irregular patches of white salt crystals that were
created as the waste was dried out by saltwell pumping. Saltwell pumping yielded 119,275 gallons of net
waste from 241-U-107, while using 8,064 gallons of water for pump flushes and 54,994 gallons of water
for dilution. Additionally, 10,601 gallons of water were added during testing of a saltcake dissolution
(retrieval) process which yielded another 4,251 gallons of net waste from tank 241-U-107. The total
volume of net waste removed from the tank was 123,476 gallons, however, only the volumes attributed to
saltwell pumping will be used for interim stabilization reporting purposes. The waste surface appears to
be dry and shows no standing water upon the waste surface. There are several depressions on the waste
surface, near the saltcake dissolution equipment, where the spray nozzle testing occurred. The "near
wall" test depression appears to be approximately 6 feet across and 4 feet deep and contacts the tank
sidewall. The "shadowing" test depression is approximately 4 feet across and 2 feet deep centered on the
tank thermocouple tree. The "near saltwell test" depression is approximately 20 feet from the nozzle and
is approximately 8 feet in diameter. The ENRAF plummet is located 5 feet from the tank wall (32.5 feet
from the tank center) and reads 116.0 inches. The waste surface gradually slopes from one side of the
tank to the other, but will be considered flat for the purposes of this evaluation.

Currently, liquid observation well (LOW) readings indicate an ILL of 75.9 inches. ENRAF readings indicate
the surface level has dropped 0.1 inches to 115.9 inches. Dip tube readings are obtained by work
package WS-03-0299. The current (11/20/03) dip tube level adjusted for the dip tube offset of 22.0 inches
and assuming a zero inch capillary height, is 48.5 inches. All reported levels are based on the centerline
of the tank's dished bottom. Calculations do not take into account any retained gas within the waste.

Evaluation Prepared by ___ Date

Date I4f/IEvaluation Checked by
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-107

TANK WASTE DESCRIPTION (cont.):

It should be noted that the video of tank 241-U-107 was obtained approximately 20 months prior to
declaring the tank stabilized. Review of surface and ILL levels at the time of the video show the dip tube
and ENRAF levels to be 82" and 117.3", respectively. Since the video revealed no supernatant with an ILL
greater than the current ILL, the video determination of zero supernatant liquid is valid.

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 09/30/01) = 157.105 inches - 157.1 inches

Final ENRAF Reading (12/03/03) = 115.91 inches - 115.9 inches

Final Liquid Observation Well (LOW) Reading (12/02/03) = 75.936 inches - 75.9 inches

Final Dip Tube Reading from WS-03-0299 (11/20/03) = 26.51 inches - 26.5 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 22.0 inches

Final Adjusted Dip Tube Level = 26.51 inches + 22.0 inches = 48.51 inches - 48.5 inches

Divergence point = LOW & ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = (based on LOW Level from 08/05/02) = 133.104 inches - 133.1 inches

Net Waste Pumped since divergence (use week end 09/14/03 from \\AP012\DPU) = 46,689 gallons

Capillary Height (based on Dip Tube and saltcake bases) = 0 inches **

Retrieved Waste from SalItcake Dissolution process (from \\APo12\DPU) = 4,250 gallons

Sludge Volume = 15,000 gallons *

Height of Sludge Layer (15 Kgal) above bottom - 12.9 inches *

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons *

Unpumpable Liquid Height Constant = 18 inches *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

Evaruation Prepared by$ Date / t.13

Evaluation Checked b .. C t Date-C- Or
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EVALUATION CALCULATIONS AND COMMENTS:

Drainable Porosity (Saltcake) = Net waste pumped (since 08/05/02)/[(Divergence point - final
LOW level)*2750 gal/in]

D.I.L. = Drainable Interstitial Liquid *
= {[Final Adj. Dip Tube Level - Sludge Height - Capillary Height] * 2750 gal/in} *

Drainable porosity (saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *

= D.L.R. - [(Unpumpable Ht - 12.9") * Drainable porosity (saltcake) * 2750 gal/in +
(Sludge Volume) * assumed sludge porosity]

*Reference HNF-2978, Rev. 5
*Reference RPP-5556, Rev. 0

RESULTS/CALCULATIONS

POROSITY:

Drainable Porosity (Saltcake) = Net waste pumped (since 08/05/02)/ [(Divergence point - final
LOW level)*2750 gal/in]

= (46,689 gallons) / [(133.1" -75.9") * 2750 gal/in] *100% = 29.7%

DIP TUBE BASIS:

DIL = [(48.5" - 12.9" - 0") * 2750 gal/in] * 0.297 + (15,000 gal * 0.17)

= [97,900 * 0.297 + 15,000 gal * 0.17] = 29,076 + 2,550 = 31,626 gallons (31.6 Kqal)

DLR = DIL + Supernatant = 31,626 gallons + 0 gallons = 31,626 gallons (31.6 Koal)

PLR = DLR - [(18" - 12.9") * 0.297 * 2750 gal/in + 15,000 gal * 0.17]

= 31,626 gal - [4,165 gal + 2,550 gal] = 31,626 gal - 6,715 gal = 24,911 gallons (24.9 Kqal)

Evaluation Prepared by Date IL 1(/2Xi

Evaluation Checked by .-'Date

TANK: 241-U-107

EQUATIONS



Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-107

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 02/04/03. The
ENRAF level from 02/04/03 was not available due to the saltcake dissolution process. The
saltcake dissolution process required the ENRAF to be reeled in (out of service) so no water
would impact and damage the plummet line. However, by interpolating ENRAF levels prior to and
after saltcake dissolution, a level of 116.0 inches was determined and will be used for the solids
volume estimate. All estimates regarding waste dimensions were obtained by comparison with
known dimensions of installed in-tank equipment and drawing D-2, Rev. 6, Half Section at
Centerline of 75 ft. Tank from Project 9536, PO # 1451-1/2. The surface of the solid waste is
assumed smooth and flat for the majority of the tank except for 3 surface depressions due to
saltcake dissolution process testing. The total volume of these depressions is difficult to ascertain
as the total size and depth is not clearly visible. For the purposes of the solids volume estimating,
the net waste removed attributed to the saltcake dissolution process (4,250 gallons) is subtracted
from the total volume estimate to account for the 3 depressions.

Per HNF-2978, Rev. 5 and Best Basis Inventory (BBI) located in the TWINS database; the sludge
volume of 241-U-107 is 15 Kgal. For reporting purposes, the total quantity of solids in the tank will
be calculated and the sludge volume will be subtracted from this total. This volume difference will
then be the reported quantity of saltcake in 241-U-107. For this calculation the saltcake and
sludge solids volumes include the interstitial liquid but do not include any supernatant liquid.

For the purpose of this evaluation, the solids volume will include an evaluation of the upper
surface, subtracting the retrieved dissolution depressions (not pictured); lower volume; and the
dish volume. See SOLIDS CALCULATION FIGURE. These volumes are then added together to
obtain the total volume as follows:

SOLIDS CALCULATION FIGURE

UPPER
Saltcake

LOWER
Sludge

DISH

Evaluation Prepared by

Evaluation Checked by
.- o

,~n £-~~--

116.0" Solids Height

12.9" Sludge Height

12" Dish Height

Date

Date

HNF-SD-RE-TI-178, Rev. 9
Page 390

Page 5 of 7
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Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-107

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME (cont):

Volume (Upper) = [Vol. of (116.0"-12.9") * 2750 gal/in] -Vol. (saltcake dissolution)

Volume (Upper) = 283,525 gal - 4,250 gal = 279,275 gallons

Volume (Lower) = (12.9" - 12") * 2750 gal/in = 2,475 gallons

Volume (Dish) = 12,500 gallons

Volume (Tot) gallons = 279,275 + 2,475 + 12,500 = 294,250 gallons = 294.3 Kgal

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 294,250 gallons -0 gallons = 294,250 gallons = 294.3 Kqal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 294,250 gallons - 15,000 gallons = 279,250 gallons = 279.3 Koal

FLOW DATA:

Due to a premature failure of the flow measurement instrumentation, the final pumping rate data
is not available. Consequently the determination that the flow rate criterion has been met will be
performed by an evaluation of the in-flow rate of waste into the salt well screen. The in-flow rate
can be calculated using dip tube equipment measurements. Since the sustained in-flow rate or
drainage rate is equal to the maximum sustainable pump out rate, and the sustained drainage
rate was less than 0.05 gpm, the in-flow rate of the saltwell dip tubes will be presented in this
evaluation as follows:

The in-flow rate of the saltwell screen was analyzed as the refill rate of the saltwell screen versus
time. The refill of the saltwell screen, as reported by the saltwell system DTAM, began after the
pump shutdown at a weight factor transmitter (WFT) level of 16.21 inches (13.5 inches adjusted
for a 1.2 specific gravity) @ 1516 on September 03, 2003. The refill rate was monitored until 1540
on September 03, 2003. At this time, the DTAM reported the WFT level in the screen as 18.54
inches (15.5 inches adjusted). This point is considered valid as the pump was operating in AUTO
mode prior to shutdown and the screen was completely drained prior to refill occurring. This point
will be used for the final in-flow rate, as it is conservatively the largest average in-flow rate. A
typical 10-inch diameter saltwell screen will hold 0.34 gallons/inch. The following equation
calculates the final average in-flow rate:

In-Flow Rate = [((15.5 inches - 13.5 inches) * 0.34 gallons/inch)/24 minutes]

= 0.68 gallons/24 minutes = 0.028 gpm (0.03 gpm)

Evaluation Prepared

Evaluation Checked

by O -

by
I,

Date I;14

Date

HNF-SD-RE-TI-178, Rev. 9
Page 391

Page 6 of 7
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Page 7 of 7
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-107

SOFTWARE: None.

REFERENCES:

TO-505-107, Rev. A-0 through D-6, Perform 241-U-107 Saltwell Pumping.

Drawing D-2, Rev. 6, Half Section at Centerine of 75 ft. Tank from Project 9536, PO # 1451-1/2

HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

TFC-ENG-DESIGN-C-10, Rev. A-1, Engineering Calculations.

TFC-ENG-CHEM-P-15, Rev. A-1, Single-Shell Tank Interim Stabilization Evaluation procedure.

HNF-SD-RE-TI -178, Rev. 8, Single-Shell Tank Leak Stabilization Record.

WS-03-0299, 241-G Weight Factor and Specific Gravity Readings

Tank Waste Information System (TWINS) 2003, queried December 3, 2003, [posted Tank
Integrity Reports], Hanford intranet at http://twinswhse.pnlopov/

PumpchrtsPE.xls, Excel log of saltwell pumping history from server \\apO012\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-U-107 has met the applicable criteria for declaration of interim stabilization. See Page 1 for
summary and final tank disposition and approvals.

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-ENG-CHEM-P-1 5, section 4.2.19.

Evaluation Prepared by Date

Evaluation Checked by -'I Date
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TANK: 241-U-108

(Jet Pumping only) Reason for stopping jet pumping:

[ ] Meets 0.05 gpm criteria, Date of Shutdown

[X) Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments:

03/18/04

SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 03/08/04

[x Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level 179.2" Method _ ENRAF _ Date 12/02/01
Final liquid level 80.6" Method DIP TUBES Date 07/22/04
Total Net Pumped Volume 112.5 Kqal
Capillary Height Used in Calculation 0"
Final Solids Volume 433.6 Koal
Final Average flow rate 0.1 ppm
Porosity 0.17 & 0.24 (assumed)
Supernatant Volume Remaining 0 Kqal
Drainable Interstitial Liquid 45.9 Kqal
Drainable Liquid Remaining 45.9 Kqal
Pumpable Liquid Remaining 40.8 Koal

[x] Justification letter attached (Interim Stabilization System Engineer): 7G320-04-MJS.025

Disposition of Tank:

[x ] Tank Interim Stabilized
I ] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer: 4 Date

Closure Projects Engineering Support Process Engineer: .M Ss Date

APPROVED BY:

Manager, Retrieval/Closure System Engineering Date

Manager, Closure Projects Engineering Support 4 Z X Date_ __
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-108

OBJECTIVEIPURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-U-108 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized are: 1) the tank contains
less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less than 5,000 gallons of
supernatant, and 3) the measured maximum pump-out or in-flow rate is less than 0.05 gallons per minute.
In the event of major equipment failure, Criteria 3 may be waived with a letter of justification and
management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the dip tube basis
method. See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-10, Rev. A-5, and the technical basis and formatting requirements of Single-Shell
Tank Interim Stabilization Evaluation procedure, TFC-ENG-CHEM-P-15, Rev. A-1. When complete, this
evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-1 78, Single-Shell Tank
Leak Stabilization Record.

TANK WASTE DESCRIPTION:

Per Interoffice Memo 7G330-LMS-04-001, saltwell pumping yielded 112,513 gallons of net waste from
241-U-108, while using 9,228 gallons of water for pump flushes and 53,496 gallons of water for dilution.

The following description was obtained by in-tank video taken 03/08/04. The waste of 241-U-108 is a
smooth, brownish saltcake waste with irregular patches of white salt crystals that were created as the
waste was dried out by satwell pumping. The waste surface appears to be dry with evidence of cracking
and shows no standing water upon the waste surface. There is a large cavity around the saltwell screen
with an approximate diameter of 15 feet. The ENRAF plummet is located 5 feet from the tank wall (32.5
feet from the tank center) and reads 154.0 inches (from manual reading taken on 03/01/04). It is visible
on the video and is in an approximate 1 foot deep depression. Therefore, 166 inches will be used as the
waste surface level and will be considered flat for the purposes of this evaluation.

Currently, liquid observation well (LOW) readings indicate an ILL of 117.2 inches. Dip tube readings are
obtained by work package WS-04-0568 and through the saltwell Operator Control System (OCS). The
current (7/22/04) dip tube level adjusted for the dip tube offset of 2.5 inches and assuming a zero inch
capillary height, is 80.59 inches. The dip tube level is a direct reading and not affected by variations in
porosity and capillary attractions so it will be used as the liquid level in this evaluation. All reported levels
are based on the centerline of the tank's dished bottom. Calculations do not take into account any retained
gas within the waste.

Evaluation Prepared by Date

Evaluation Checked by L I. SAs - A Date LIl y
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EVALUATION CALCULATIONS AND COMMENTS: Page 3 of 7

TANK: 241-U-108

INPUT DATA & ASSUMPTIONS

Initial Liquid Level at Start of Pumping (ENRAF - 12/02/01) = 179.185 inches - 179.2 inches

Final ENRAF (Manual) Reading (04/07/04) = 154.17 inches

Final Liquid Observation Well (LOW) Reading (08/04/04) = 117.192 inches - 117.2 inches'

Final Dip Tube Reading from WS-04-0568 & OCS (07/22/04) = 78.09 inches ~ 78.1 inches

Dip Tube Offset (Distance of lowest dip tube leg from tank bottom) = 2.5 inches

Final Adjusted Dip Tube Level = 78.1 inches + 2.5 inches = 80.6 inches - 80.6 inches

Divergence point = LOW & ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = (based on LOW Level from 10/31/02) = 151.2 inches - 151.2 inches

Net Waste Pumped since divergence (10/31/02 thru 12/16/03 from \AP012\DPU) = 74,023 gallons

Capillary Height (based on Dip Tube and saltcake bases) = 0 inches **

Sludge Volume = (110 KL) 29,059 gallons ****

Height of Sludge Layer (29.1 Kgal) above bottom - 18.6 inches***

Tank Dished Bottom Volume (Lower 12" Height) = 13,388 gallons

Unpumpable Liquid Height Constant = 18 inches *

Assumed Salt Cake Porosity = 24% *

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

*Reference HNF-2978, Rev. 5
**Reference RPP-5556, Rev. 0

***Reference RPP-13019, Rev. 0
****Twins Database query 08/09/04

Evaluation Prepared by Date

Evaluation Checked by DtDate Vb 0 y
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EVALUATION CALCULATIONS AND COMMENTS:
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Page 4 of 7

TANK: 241-U-108

EQUATIONS

Drainable Porosity (Saltcake) = Net waste pumped (since 10/31/02)/ [(Divergence point - final
LOW level)*2750 gal/in]

D.1 L = Drainable Interstitial Liquid *
= {[Final Adj. Dip Tube Level - Sludge Height - Capillary Height] * 2750 gal/in} *

Drainable porosity (saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *
= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *
= D.L.R. - [((Unpump. Ht - 12.0") * 2750 gal/in + Dish Vol.) * assumed sludge porosity]

*Reference HNF-2978, Rev. 5

RESULTSICALCULATIONS

POROSITY:

Drainable Porosity (Saltcake) = Net waste pumped (since 10/31/02)/ [(Divergence point - final
LOW level) * 2750 gal/in]

= (74,023 gallons) / [(151.2" - 117.2") * 2750 gal/in] * 100% = 79.2%

NOTE: This is not a credible number for saltcake porosity; therefore the default value of 24% will
be used to calculate DIL for the salt cake regions of 241-U-1 08.

DIP TUBE BASIS (DLR):

DIL = [(80.6" - 18.6" - 0") * 2750 gal/in] * 0.24 + (29,059 gal * 0.17)

= [170,500 * 0.24 + 29,059 gal * 0.17] = 40,920 + 4,940 = 45,860 gallons (45.9 Koal)

DLR = DIL + Supernatant = 45,860 gallons + 0 gallons = 45,860 gallons (45.9 Kqal)

PLR = DLR - [((18.0" - 12.0") * 2750 gal/in + 13,388 gal) * 0.17]

= 45,860 gal - 5,081 gal = 40,779 gallons (40.8 Kqal)

Evaluation Prepared by

Evaluation Checked by

Date

Date L /



Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-108

RESULTSICALCULATIONS (cont.)

SOLIDS VOLUME:

HNF-SD-RE-TI-178, Rev. 9
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The following description was obtained by review of the in-tank video taken 03/08/04. The manual
ENRAF level from 03/01/04 (closest reading to the video) was 154.0 inches. The video revealed
the plummet to be within a 1 foot depression, therefore 166 inches will be used for the solids
volume estimate. All estimates regarding waste dimensions were obtained by comparison with
known dimensions of installed in-tank equipment and drawing D-2, Rev. 6, Half Section at
Centerline of 75 ft. Tank from Project 9536, PO # 1451-1/2. The surface of the solid waste
appears to be flat with black, dry, and rough characteristics (assumed smooth and flat for the
majority of the tank). There is a cavity about 15 feet in diameter centered at the salt well screen.
Since the entire cavity is not visible, the interior shape will be assumed to be a right circular cone
with a base of 15 feet. The cone is assumed to slope at a 450 angle toward the depression center
for a total drop of 7.5 feet or 90 inches. Supernatant volume is zero gallons.

Per HNF-2978, Rev. 5 and Best Basis Inventory (BBI) located in the TWINS database; the sludge
volume of 241-U-108 is 29.1 Kgal (18.6"). For reporting purposes, the total quantity of solids in the
tank will be calculated and the sludge volume will be subtracted from this total. This volume
difference will then be the reported quantity of saltcake in 241-U-108. For this calculation the
saltcake and sludge solids volumes include the interstitial liquid but do not include any
supernatant liquid.

The saltwell screen is positioned in the center of the tank. For the purpose of this evaluation, the
solids volume will include an evaluation of the tank upper surface volume (minus the conical
shaped depression) and the dish volume. See SOLIDS CALCULATION FIGURE. These
volumes are then added together to obtain the total volume as follows:

SOLIDS CALCULATION FIGURE (not to scale)

Saltcake

UPPER

Saltwell Screen

Sludge

7.5' RADIUS

X S77

n
DISH

*

166.0" Solids Height

-76.0" Depression Bottom

18.6" Sludge Height

N

12.0" Dish Height

Volume = [Vol. (166.0"-12.0 )* 2750 gal/in + Vol. of 12.0" (Dish Volume)] - Vol. (right circ. cone)

Evaluation Prepared by

Evaluation Checked by y _

Date

Date 51Z/6/04,!

Page 5 of 7



Single-Shell Tank Interim Stabilization Evaluation Form (cont.)

EVALUATION CALCULATIONS AND COMMENTS:
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Page 6 of 7

TANK: 241-U-108

RESULTSICALCULATIONS (cont.)

SOLIDS VOLUME (cont):

(Where the right circular cone volume is = (pi * H/3 * rA) * 7.481 gal/ft^3

Volume (Upper) = [Vol. of (166.0"-12.0") * 2750 gal/in]) = 423,500 gallons

Volume (cone) = pi(r) 2 H/3 *7.481 gal/ft' 3 = pi (7.5)2 * (166.0"- 76.0")/12)/3* 7.481= 3,305 gallons

Volume (Upper) = 423,500 gallons - 3,305 gallons = 420,195 gallons

Volume (Dish) = 13,388 gallons

Volume (Tot) gallons = 420,195 gallons + 13,388 gallons = 433,583 gallons = 433.6 Koal

FLOW DATA:

Although the pumping rate had approached 0.05 gpm several times during the pumping history, it
did not meet the interim stabilization criteria. When pumping was stopped on December 16,
2003, the pumping rate was 0.1 gpm. The pumping rate was apparently limited by restrictions in
the transfer line. Subsequent efforts to clear the transfer line using a caustic solvent were not
successful. It was determined that the transfer line was fully blocked.

The final pump flow rate is found by data obtained from operating procedure TO-505-108,
Rev. C-10 from 2000 December 14, 2003 to 2000 December 15, 2003. On that day, 137 gallons
of net waste was transferred during 24 hours (1440 minutes) of pumping

Pumping Rate = gallons/minutes = 137gallons / 1440minutes = 0.095 gpm (0.10 apm)

The flow rate exceeds the minimum stabilization flow rate of 0.05 gallons per minute. The flow
rate of 0.10 gallons per minute will be used in the letter of justification for major equipment failure
to calculate expected pumping durations and water usage if pumping of 241-U-108 is restarted.

SOFTWARE: None.

Evaluation Prepared by

Evaluation Checked by _

Date

Date

c2lz' --'
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Single-Shell Tank Interim Stabilization Evaluation Form (cont.)
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Page 7 of 7
EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-108

REFERENCES:

TO-505-108, Rev. A-0 through C-10, Perform 241-U-108 Saltwell Pumping.

Drawing D-2, Rev. 6, Half Section at Centerline of 75 ft. Tank from Project 9536, PO # 1451-1/2

H N F-2978, Rev. 5, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

RPP-5556, Rev. 0, Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Shell
Tanks Declared Stabilized.

RPP-13019, Rev. 0, Determination of Hanford Tank Waste Volumes.

HNF-SD-RE-T-1 78, Rev. 8, Single-Shell Tank Leak Stabilization Record.

TFC-ENG-DESIGN-C-1 0, REV A-5, Engineering Calculations.

TFC-ENG-CHEM-P-15, Rev A-1, Single Shell Tank Interim Stabilization Evaluation.

WS-04-0568, 241-G Weight Factor and Specific Gravity Readings.

7G330-LMS-04-001, December 2003 Saltwell Pumping Volume.

7G320-04-MJS.025, Justification for Declaring 241-U-106 Interim Stabilized, Due to Major
Equipment Failure.

Tank Waste Information System (TWINS) 2004, queried August 9, 2004, [Best Basis Inventory],
Hanford intranet at http://twinswhse.pnl.ovl

Pumpchrts_PE.xls, Excel log of saltwell pumping history from server \\apOl2\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-U-108 has met the applicable criteria for declaration of interim stabilization under the
provisions for major equipment failure, due to the blockage of the transfer line. See Page 1 for
summary and final tank disposition/approvals and letter 7G320-04-MJS.025 "Justification for
declaring 241-U-1 08 interim stabilized, due to major equipment failure."

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements TFC-ENG-CHEM-P-1 5, section 4.2.19.

Evaluation Prepared by Date

Date _ 0Evaluation Checked by

Evaluation Prepared by



HNF-SD-RE-TI-178, Rev. 9
Page 400

7G320-04-mjs.025

From: Retrieval/Closure System Engineering
Phone: 373-2408 S7-24
Date: August 16, 2004
Subject: JUSTIFICATION FOR DECLARING 241-U-108 INTERIM STABILIZED, DUE TO

MAJOR EQUIPMENT FAILURE

To: T.L. Hissong S7-83

CC: W.B. Barton S7-70 MR. Koch S7-70
J.W. Cammann S7-83 D.J. Saueressig S7-20
R.A. Dodd S7-83 S.L. Swaneyl S7-24
J.N. Doeler S7-24 D.T. Vladimiroff S7-20
R.A. Flores S7-20 W.T. Thompson S7-70
K.C. Dorwick S7-83 R.P. Tucker S7-83
T.M. Horner S5-08 MJS/LB

Saltwell pumping of Tank 241-U-108 began on 12/03/01 and continued until 12/16/03 when the saltwell jet
pump was shutdown due to low flow rates. Subsequent investigation found that the transfer line from
U-Farm to SY-Farm (SN-216/282) was substantially plugged and unable to support saltwell pumping.
Caustic sodium solution was introduced into the line in an attempt to dissolve the blockage. This method
had been employed successfully previously. Several types of pumps including centrifugal and positive
displacement were used in an attempt to clear the line but were unsuccessful. A number of options to
remove or bypass the obstruction were evaluated against the estimated radiation exposure, cost, and
probability of success. It was concluded that installation of a new transfer line was the preferred option.
Further review of this option considering ALARA goals, schedule impacts, and project cost compared to
the volume of remaining pumpable waste, determined this was not justified. The line has been isolated and
marked as failed. 241-U-108 was subsequently declared stabilized due to major equipment failure.

A net volume of 112,513 gallons of liquid waste was transferred to Double-Shell tank (DST) 241-SY-102
before the failure occurred. Waste volume calculations show 45,860 gallons of drainable interstitial liquid
(DIL) remaining in the tank, of which 40,779 gallons is calculated as the quantity of pumpable liquid
remaining (PLR). Video observation reveals there is no supernatant liquid remaining. Single-Shell Tank
Interim Stabilization Evaluation, TFC-ENG-CHEM-P-15, requires ajet pumped waste tank to contain less
than 50,000 gallons of DIL, less than 5,000 gallons of supernatant liquid, and achieve a maximum pump
out or in-flow rate of 0.05 gallons per minute for interim stabilization, However, a single-shell waste tank
can be declared interim stabilized by major equipment failure by meeting the DIL and supernatant
quantities, but without meeting the 0.05 gpm criteria. Tank 241-U-108 meets the criteria for interim
stabilization due to major equipment failure.

The hydraulic properties and pumping history of waste tanks in U-Farm are similar and indicate that
achieving zero pumpable liquid in 241-U-108 is not likely. A quantitative assessment of predicted
pumpable liquid remaining (PPLR) was performed per RPP-12324 "Interim Stabilization Calculations:
Pumpable Liquid Remaining". Table 3-3 of this document specifies the predicted quantity of pumpable
liquid that will remain once the stabilization criteria have been fulfilled. The predicted pumpable liquid
remaining for 241-U-108 is 22,800 gallons. If the 241-U-108 saltwell pump was restarted, the remaining
pumpable volume of the tank will be the difference between 40,779 gallons and 22,800 gallons. Therefore,
the remaining pumpable volume of 17,979 gallons will be assumed for the following calculations in this
evaluation.

If repairs at 241-U-108 were completed, the time to pump the remaining liquid from the tank is dependent
upon the flow rates of the liquid wastes into the saltwell screen. Due to the flow restrictions within the
U-Farm transfer line, the transfer rate could not sufficiently overcome the screen in,flow rate and therefore
a final in-flow rate determination was not possible. Therefore, the last unrestricted net pump flow rate of
liquid from 241-U-108, (-0.1 gpm) (144 gallons per day (gpd)), will be assumed. By observation, the
output flow rate will decrease and approach 0.05 gpm (72 gpd) as the interstitial liquid level drops.
Therefore, to determine the estimated time to pump 241-U-108, an average rate of 0.075 gpm (108 gpd) at
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50% operating efficiency is assumed. Using this rate and efficiency, the time to remove the remaining
pumpable liquid of 17,979 gallons from tank 241-U-108 is approximately 48 weeks.

Over this 48-week period, numerous system and transfer line flushes would be required to prevent the
typical plugging seen with saltwell transfer systems. The transfer line hold up volume, based on the
existing encased transfer line or a replacement Hose-in-Hose transfer line (HIHTL), is 870 gallons and
would require frequent flushes. For example, from 12/09/03 to 12/17/03 a total of 556 gallons of flush
water and 167 gallons of dilution water were required to maintain the transfer system operable. During this
time a total of 868 gallons of net waste was pumped. If pumping was restarted and similar flush volumes
were required for operability, an additional 34,704 gallons of flush and dilution waters would be added to
the DST waste inventory to remove the estimated 17,979 gallons of liquid from 241-U-108.

To estimate exposure, the option of installing a new transfer line will be evaluated. To facilitate the
replacement of the failed transfer line (including installation of new jumpers and manifold). the cover plate
at 241-U-D valve pit would have to be removed and workers would be required to work over the open pit.
Before the transfer line and ancillary equipment could be installed, extensive preparation of the valve pit is
required to minimize the spread of contamination. Radiological Control Planning prepared an exposure .
estimate based on the original pit activity for a manifold installation at 241-U-D. This evaluation detailed
the level of radiation exposure for each member of the field crew performing the job. The work to install
the manifold and subsequent jumper connections would result in a dose exposure of 450 mrem for the job.
Additionally, the 241-U-108 saltwell pump and the HIHTL from 241-U-108 to 241-U-D have exceeded
their recommended service lives and would require replacement and/or functional testing for continued use.
Pit activities supporting pump replacement and transfer line pressure testing would add an additional 300
mrem and 800 mrem, respectively. A total exposure of 1550 mrem would result from these activities.

Costs for repair and continued operation of 241-U-108 are based on Single-Shell Tank Interim
Stabilization, Rev. 3 Working Schedule Baseline. It is estimated that it would cost $100,000 to
concurrently replace the failed pump and hydro-test the 241-U-108 HIHTL. An additional cost of
$125,000 would be needed to fabricate, install, and meet waste disposal costs at the 241-U-D valve pit. If
repairs were made and pumping was restarted, the project expenses to calibrate and maintain the current
equipment at 241-U-108 for the projected 48-week pumping schedule is estimated to cost $330,000.
Additionally, an annual waste profile costing $9,400 is.required during the projected pumping duration of
241-U-108. The total project cost for restart and continued maintenance is $564,400.

Based upon these evaluations of ALARA principles, remaining pumpable liquid, generation of excess
wastes, and cost concerns, it is recommended that tank 241-U-108 be declared interim stabilized on the
basis of major equipment failure as defined by Single-Shell Tank Interim Stabilization Evaluation,
TFC-ENG-CHEM-P-15.

If you have any tions, please call me on 373-2408, or Stephen L. Swaney on 373-3472.

MA utey, Manager
Retrieval/Closure System Engineering

SLS

Concurrence: M. R. Koch, Director, Retrieval/Closure Engineering

Signature a6a DtDate a-
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TANK: 241-U-109

(Jet Pumping only) Reason for stopping jet pumping:

[x] Meets 0.05 gpm criteria, Date of Shutdown 9/10/01

[ ] Major equipment failure, Date of Shutdown

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 11/01/01

[ x ] Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level ___ 176.9" _ Method _ENRAF_ Date 03/11/00
Final liquid level - 79.8" Method LOW Date 04/01/02
Total Net Pumped Volume __78.4 Kgal___
Capillary Height Used in Calculation 6"
Final Solids Volume 354.0 Kgal_______
Final Average Flow rate 0.0196 gpm_
Calculated Porosity 0.284
Supematant Volume Remaining _ 0 gal -

Drainable Interstitial Liquid 47.1 Kgal_
Drainable Liquid Remaining ____47.1 Kgal__
Pumpable Liquid Remaining _ 42.8 Kgal_

[ ] Justification letter attached (interim Stabilization System Engineer)

Dispositinn of Tank:

[x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by SST or DST System Engineer:

Evaluation checked by Process Control Engineer:

SST Stabilization Engineer:

Date

a/
Date 'Az'cs

411L
Date 23 2

Manager, SST Stabilization Engineering: Date

Manager, Process Control: Date

Manager, SST or DST Engineering: Date 4 -

J

Z
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Page 2 of 4

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-109

The surface of 241-U-109 is primarily a brown colored waste with irregular patches of white salt crystal.
Approximately 70% of the waste surface is covered by the salt formations. Also visible are disturbed
areas of the waste surface that appear to be blue/green in color. The surface level slopes slightly from the
tank sidewall down to a depression in the center of the tank. This depression is cone (frustum) shaped
and estimated to be 15 feet in diameter, at the waste surface level, based on the visible portion of the
saltwell screen. The depression is centered on the saltwell screen. The ENRAF probe is located 5 feet
from the tank sidewall and reads 156.78 inches. The waste surface appears dry and shows signs of
cracking due to saltwell pumping. Liquid observation well (LOW) readings indicate a final interstitial liquid
level (ILL) of 79.836 inches. Since there are no current dip tubes readings, the Final LOW Reading will be
used for these calculations. There is no visible liquid within the tank, making the supernatant estimate 0
gallons. All levels are based off the tank centerline dished bottom. Calculations do not take into account
any retained gas within the waste.

DATA Final LOW Reading (04/01/02) = 79.836 inches - 79 'ncbhs

Final ENRAF Reading (04/01/02) = 156.775 inches - 158 inches

Divergence point of ENRAF and LOW (03/14/00) = 173.16 inches - 173.2innhaa

Initial Liquid Level at Start of Pumping (03/11/000) = 176.94 inches - 176.5c)nn

Porosity = (Net waste pumped from 03/14/00) / [(LOW divergence point - final
LOW level) *2750 gal/in]

Height of Sludge Layer (35 Kgal) above bottom = 20.2innhaa *

Tank Dished Bottom Volume (Lower 12" Height) = 12.500 gallnns **

Supernatant Volume (11/01/01 In-Tank Video Estimate) = 0 gallons

D.I.L. = Drainable Interstitial Liquid **
= ((Final LOW Reading - 20.2") - (6" Capillary Ht.)]* 2750 gal/in * porosity +

35,000gal * sludge porosity

D.L.R. = Drainable Liquid Remaining **

= D.1.L. + supernatant liquid

P.L.R. = Pumpable Liquid Remaining **
= D.L.R. - [((18" Unpumpable Ht - 12")* 2750 gallin + 12,500 gallons) * porosityl

**Reference HNF-2978, Rev. 2
@Reference HNF-EP-0182-160

Evaluation Prepared by Date

Evaluation Checked by Date
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EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-109

POROSITY:

Porosity = (Net waste pumped (since 03/14/00)) / [(LOW divergence point - final LOW level) *2750 gal/in]

= (73,047 gallons / [(173.2" - 79.8") * 2750 gal/in] = 0:2844 = 28 4%

LOW BASIS:

(Note: The lower 20.2" (35,000 gallons) of the tank volume is sludge @ 15% porosity - Ref. HNF-2978)

DIL = [(79.8" - 20.2" - 6") * 2750 gal/in] * 0.284 + (35,000 gal * 0.15)

= [(147,400 * 0.284) + (5,250 gallons)] = 47,112 gallons (47.1 Kgal)

DLR = DIL + Supernatant = 47,112 gallons + 0 gallons = 47,112 gallons (47.1 Knal)

PLR = DLR - [[(18" - 12") * 2750 gal/in + (12,500 gal)]* 0.15]

= 47,112 gal - [(29,000 gal)*0.1 5] = 47,112 - 4350 = 42,762 gallons (42A Kgal)

SOLIDS VOLUME:

The upper waste surface level 156.8 inches (ENRAF level) slopes gradually towards a cone frustum
shaped central depression with diameters of 15 feet and 4 feet centered on the saltwell screen. The level
at the top of the cone frustum is approximately 148.2 inches. At this point the slope of the waste drops 40
inches at a 60' angle to a flat surface at a level of 108.2 inches. The waste surface is approximately level
from the ENRAF to the tank wall (5 ft). A cone frustum can be subtracted from the cylindrical volume to
estimate the upper waste volume above the central depression. The middle waste volume of the tank is
calculated by finding the volume of the void space, created by the cone frustum of the central depression,
and subtracting it from the middle cylindrical volume. See figure on following page. The upper and middle
volumes are then added to the lower and dish volumes to obtain the total volume as follows:

Volume (upper) = [Vol. of (156.8 in-148.2 in) * 2750 gal/in] - Vol. (cone frustum)

(Where frustum volume is = pi * H/3 (R1A2 + R2
2 + sqrt. (R1A2* R2

2)) * 7.481 gal/ft")

= 23,650 gal - [(pi * 0.717 ft/3) * ((32.5 ft)A2 + (7.5 ft) 2 + ((32.5 ft) 2 * (7.5 ft)A)As)] * 7.481 gal/ft'

= 23,650 gallons - 7,615 gallons = 16,035 gallons

Volume (middle) = [Vol. of (148.2 in-108.2 in) * 2750 gal/in] - Vol. (cone frustum)

(Where frustum volume is = pi * H/3 (R1 '
2 + R2A

2 + sqrt. (R1
2'* R2")) * 7.481 gal/ftA3

= 110,000 gal - [(pi * 3.33 ) .5 ft)" + (2 ft)A2+ ((7.5 ft)A2 * (2 ft) 2) ) )] * 7.481 l/ftA3

Evaluation Prepared by Date 47
Evaluation~0 Chce by14o-SJ D t

9fDateVC

61
Evaluation Checked by
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Page 4 of 4

TANK: 241-U-109

SOLIDS VOLUME (cont.):

= 110,000 gallons - 1,965 gallons = 108,035 gallons

Volume (lower) = [Vol. of (108.2 in - 12 in)* 2750 gal/in] = 96.2 in * 2750 gal/in = 264,550 gallons

Volume (Tot) = Vol. (upper) + Vol. (middle) + Vol. (lower) + Vol. dish bottom (lower 12")

Volume (Tot) gallons = 16,035 + 108,035 + 264,550 + 12,500 = 401,120 gallons = 401.1 Knal

Solids Volume remaining = Volume (tot) - Drainable Liquid Remaining (DLR)

= 401,120 gals - 47,112 = 354,008 = 354.0 Kai

SOLIDS CALCULATION FIGURE

UPPER

MIDDLE

LOWER

DISH NN~> N N N N

FLOW DATA:

The final pump rate is found by data obtained from 1130 September 8 to 0930 September 10 t, 2001 that
show a total of 54 gallons of waste were pumped over the time period of 2760 minutes (46.0 hours), while
the pump ran in AUTOMATIC mode. These data were taken during the final shift of pumping operations
on U-109 before the pump was shutdown for stabilization review at 0930 on September 10, 2001.
Pumping of 241-U-1 09 had been continuous since 730 hours on September 8t for 50 hours of opieration
in AUTOMATIC mode without a shutdown. All data were taken after the final saltwell screen flush on
September 4 h. The following equation shows the pumping rate for this final pump run:

Pump Rate = [54 gallons/2760 minutes] = (f 019t apm)

More extensive calculations for this flow data, as well as other information may be found in the tank history
file, per HNF-IP-0842, Vol. 4 Section 4 , paragraph 3.4.1.

Evaluation Prepared by t W Date

156.8"
148 .2"

108-.2"

12"

32.5'

2_ _

WJ Date 4 42-CEvaluation Checked by .
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Tank: /fl-i'

Evaluation (see continuation page for calculations and additional romments):

7 *Photograph review completed - Date of most recent photographsra/uj/gL

Tank History review completed

Tank temperature profile review completed rr---t /3/19.

Surface Description:

-ma Lntrsdy -L' A -PI c Aw-_ &i bf- ~ to . Date j fl/j/

Solids Level __Goi4.___ Date i2//1,4i/ Method nauv.i El ,

Liouid Level jj- Date u jtqjs8q Method a tC.

Solids Volume

Estimated Drainable Liauid Volume _5nc') -

Average Maximum Tank Temperature, past 6 months NoTAAgLpaI-

Estimated Supernatant Volume _

I ICost/Benefit Analysis attached

Eval'ator Performed by ke CkeCed .v Date

Disposition of Tank:

' Tank Interim Stabilized at _ __ aillons of drainble li'uid

Fli Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPE fd/I;----~- Date /

Manager, TFS&O ~ Oat

Prooram Mananer __Date /7.--2.o-9

DISTRIBUTION: TF&EPE Tank File, Tank arm Surveillance Analysis,
Approval Sionatures

bolt sth .4 yturt.
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EVALUATION CALCULATIONS AND COMMENTS

Tank: jLjj Pace 4 of I

Appro-ernj Volumt oi mou.J Vs qt 7/ r
Appraysm+ rouv t. w - Vt\trc Wb 4f

. - / 3  r 3 -- 2/C Lfb

7 &x *P 3,3Ii&lo
VImav~ %iJfl % 7.L4V 01.--% t 3,3?1a~ou

SoIt VeL une: 3,S31 4 (4 1.$S225o) f 15oo 19 5731 rlous -> /6,OO0

Draw tl L -ru.UtI.b 4rsl oL Drw 41o'u* L69rc - /,, ooo). 12$ 15,000 ... JOQs

pumpob6Ie. L'tyUd Rmi 3 t C16 000r ldus - 45jIv.4 z 9bOO &lous

Calculations made by:

Checked by:
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Page 1 of 6

TANK: 241-U-111

(Jet Pumping only) Reason for stopping jet pumping:

[ Meets 0.05 gpm criteria, Date of Shutdown

[x ] Major equipment failure, Date of Shutdown 2/20/03

Tank Waste Surface Level Condition and Comments: SEE DESCRIPTION PAGE 2

Evaluation: (See continuation page for calculations and additional comments)

Photo/video review completed - Date of most recent photo/video 03/25/03

[x I Tank history, temperature profile and intrusion reviews completed and no anomalies identified

Starting Liquid Level __ 131.2" - Method - ENRAF - Date 06/14/02
Final liquid level -_ 69.9" Method - LOW - Date 06/19/03
Total Net Pumped Volume __85.4 Kgal_
Capillary Height Used in Calculation 6"
Final Solids Volume 222.1Kgal
Final Average flow rate 0.237 gpm____
Calculated Porosity 0.205
Supematant Volume Remaining ____ 0 gal ___
Drainable Interstitial Liquid 30.9 Kgal_
Drainable Liquid Remaining _ 30.9 Kgal___
Pumpable Liquid Remaining 25.9 Kgal_

[x j Justification letter attached (Interim Stabilization System Engineer): 7G320-03-mjs.004

Disposition of Tank:

[x ] Tank Interim Stabilized
[] Tank Not Interim Stabilized; Re-start Pumping

Evaluation prepared by Retrieval/Closure System Engineer

Closure Projects Engineering Support Process Enghieer,.

APPROVED BY:

Manager, Retrieval/Closure System Engineering

Manager, Closure Projects System Engineering

Manager, SST System Engineering_/

Date 646o

Date

Date

Date

Date
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PageS3 of 6EVALUATION CALCULATIONS AND COMMENTS:

-rNK: 241-U-111

INPUT DATA & ASSUMPTIONS

Final Liquid Observation Well (LOW) Reading (6/19/03) = 69.9 inches - 69.9 inches

Final ENRAF Reading (6/22/03) = 88.19 inches - 88.2 inches

Divergence point = LOW & ENRAF Levels vs. time diverge (supernatant liquid is exhausted)

Divergence point = (based on LOW Level from 10/31/02) = 93.804 inches - 93.8 inches

Net Waste Pumped since divergence (use week end 10/27/02 from \\AP012\DPU) = 13.503 gallons

Initial Liquid Level at Start of Pumping (ENRAF - 6/14/02) = 131.2 inches - 131.2 inches

Capillary Height (based on LOW and saltcake bases) = 6 inches *

Sludge Volume = 26,000 gallons *

Height of Sludge Layer (26 Kgal) above bottom - 16.9 inches

Tank Dished Bottom Volume (Lower 12" Height) = 12,500 gallons *

Supernatant Volume (3/25/03 In-Tank Video Estimate) = 0 gallons

Assumed Sludge Porosity = 17% *

For 100-series (75' dia.) tanks (500, 750, and 1000K gallon SSTs), 1 inch equals 2750 gallons
when above the dish bottom. *

EQUATIONS

Drainable Porosity (Saltcake) = Net waste pumped (since 10/31/02)/[(Divergence point - final
LOW level)*2750 gal/in]

D.I.L. = Drainable Interstitial Liquid *
= ([Final Adj. LOW Level - Sludge Height - Capillary Height] * 2750 gal/in} *

Drainable porosity (saltcake) + (Sludge Volume) * assumed sludge porosity

D.L.R. = Drainable Liquid Remaining *

= D.I.L. + supernatant volume

P.L.R. = Pumpable Liquid Remaining *
= D.L.R. - [(18" Unpump. Ht - 16.9") * Drainable porosity (saltcake) * 2750 gal/in +

(Sludge Volume)* assumed sludge porosity]

*Reference HNF-2978, Rev. 4

Evaluation Prepared by DateSIoDate

(Evaluation Checked by Date4 ~ - 63DateEvaluation Checked by
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Page 2 of 6

EVALUATION CALCULATIONS AND COMMENTS:

TANK: 241-U-111

OBJECTIVE/PURPOSE:

This Single-Shell Tank Interim Stabilization Evaluation provides the data and supporting calculations
involved in declaring single-shell waste storage tank 241-U-111 interim stabilized. The criteria to declare
100-series jet-pumped single-shell waste storage tanks to be interim stabilized for interim stabilization are:
1) the tank contains less than 50,000 gallons of drainable interstitial liquid (DIL), 2) the tank contains less
than 5,000 gallons of supernatant, and 3) the measured maximum pump-out or in-flow rate is less than
0.05 gallons per minute. In the event of major equipment failure, Criteria 3 may be waived with a letter of
justification and management approval.

ANALYSIS METHOD:

The analysis method used for this evaluation relied upon the criteria and equations established in
HNF-2978, Rev. 4, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim
Stabilization of Remaining Single-Shell Tanks. Calculations presented will utilize the LOW basis method.
See the Calculations section for equation definitions.

This evaluation follows the applicable guidelines of the Engineering Calculations procedure,
TFC-ENG-DESIGN-C-10, REV A, and the technical basis and formatting requirements of Tank Farm
Facility Interim Stabilization Evaluation procedure, HNF-IP-0842, Volume IV, Section 4.1. When
complete, this evaluation will be formally released as part of a direct revision to HNF-SD-RE-TI-1 78,
Single-Shell Tank Leak Stabilization Record. Additionally, the calculations and tank waste descriptions
used in this analysis method are for the end state of saltwell pumping of tank 241-U-111.

TANK WASTE DESCRIPTION:

The following description was obtained by in-tank video taken 03/25/03. The surface of 241-U-111 is a
dry, crusty, flat surface saltcake waste with a fairly uniform surface of large cracks and pocked holes that
were created as the surface was dried out by saltwell pumping. Saltwell pumping yielded 85,408 gallons
of net waste from 241-U-111, while using 5,131 gallons of water for pump flushes and 27,395 gallons of
water for dilution. The waste surface appears to be dry and shows no standing water within the tank. A
hole (-4 ft diameter) around the saltwell screen shows no evidence of supernatant liquid. The ENRAF
plummet is located 5 feet from the tank wall and reads 88.1 inches (taken manually on 3/31/03). The
highest waste surface at the tank wall was estimated from the video to be 92 inches. From the wall the
waste surface is essentially flat until the hole around the saltwell screen.

Currently, liquid observation well (LOW) readings indicate an ILL of 69.9 inches. Manual ENRAF readings
indicate the surface level is 88.2 inches. Dip tube readings are obtained weekly by work package
WS-02-0581. The current (6/16/03) dip tube level adjusted for the dip tube offset of 3.25 inches and
assuming a zero inch capillary height, is 47.6 inches. All reported levels are based on the centerline of the
tank's dished bottom. Calculations do not take into account any retained gas within the waste.

Evaluation Prepared by ._ .. _Date 64(d___

Evaluation Checked by Date
1
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Page 4 of 6
EVALUATION CALCULATIONS AND COMMENTS:

ANK: 241-U-111

RESULTS/CALCULATIONS

POROSITY:

Drainable Porosity (Saltcake) = Net waste pumped (since 10/31/02)/ [(Divergence point - final
LOW level)*2750 gal/in]

(13,503 gallons) / [(93.8" - 69.9") * 2750 gal/in] *100% 20.5%

LOW BASIS:

DIL = [(69.9" - 16.9" - 6") * 2750 gal/in] * 0.205 + (26,000 gal * 0.17)

= [129,250 * 0.205 + 26,000 gal * 0.17] = 26,496 + 4420 = 30,916 gallons (30.9 Koal)

DLR = DIL + Supernatant = 30,916 gallons + 0 gallons = 30,916 gallons (30.9 Koal)

PLR = DLR - [(18" - 16.9") * .205 * 2750 gal/in + (26,000 gal) * 0.17]

= 30,916 gal - [(3,025 gal * .205) + (26,000 gal * 0.17)] = 30,916 - (620 + 4420) =

= 30,916 gal - 5040 gal = 25,876 gal = (25.9 Kal)

SOLIDS VOLUME:

The following description was obtained by review of the in-tank video taken 3/26/03. The ENRAF
level during the video was 88.1 inches; however, the current level of 88.2 inches will be used for
the solids volume estimate. All estimates regarding waste dimensions were obtained by
comparison with known dimensions of installed in-tank equipment and drawing 0-2, Rev. 6, Half
Section at Center/ine of 75 ft. Tank from Project 9536, PO # 1451-1/2. The main waste surface of
241-U-111 is 88.2 inches based on ENRAF reading from 6/22/03. The surface of the solids waste
is essentially flat and covered with various deep trough-like cracks due to saltwell pumping. There
is an approximate 4-foot diameter hole around the saltwell screen, with no visible bottom. This
volume of missing waste around the saltwell screen is considered negligible and is not considered
in the final solids volume calculations. Per HNF-2978, Rev. 4 and Best Basis Inventory (BBI)
located in the TWINS database; the sludge volume of 241-U-111 is 26 Kgal. For reporting
purposes, the total quantity of solids in the tank will be calculated and the sludge volume will be
subtracted from this total. This volume difference will then be the reported quantity of saltcake in
241-U-111. For this calculation the saltcake and sludge solids volumes include the interstitial
liquid but do not include any supernatant liquid.

The saltwell screen is positioned in the center of the tank. For the purpose of this evaluation, the
solids volume will include an evaluation of the tank upper surface volume and the dish volume.
See SOLIDS CALCULATION FIGURE (next page). These volumes are then added together to
obtain the total volume as follows:

Evaluation Prepared by Date

Evaluation Checked by Date
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EVALUATION CALCULATIONS AND COMMENTS:
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Page 5 of 6

TANK: 241-U-111

RESULTS/CALCULATIONS (cont.)

SOLIDS VOLUME (cont):

SOLIDS CALCULATION FIGURE

UPPER

DISH

88.2" Saltcake

Sludge

12"

Volume (Upper) = Volume of [(88.2 in - 12 in) * 2750 gal/in]

Volume (Upper) = (76.2 in.* 2750 gal/in) = 209,550 gallons

Volume (Dish) = 12,500 gallons

Volume (Tot) gallons = 209,550 + 12,500 = 222,050 gallons = 222.1 Kgal

Solids Volume Remaining = Volume (Tot) - Supernatant Liquid

= 222,050 gallons - 0 gals = 222,050 gallons = 222.1 Kal

Saltcake Volume remaining = Solids Volume Remaining - Sludge Volume

= 222,050 gallons gals - 26,000 gals = 196,050 gallons = 196.1 Kal

FLOW DATA:

The final pump rate is found by data obtained from 1130 to 1730 February 17, 2003 that show a
total of 113.6 gallons of waste pumped over the time period of 480 minutes (8 hours), while the
pump ran in AUTOMATIC mode. This time span was the last stable operating shift of the saltwell
pump. The final screen flush was on February 18, 2003, but the pump failed during start-up. The
pump did not operate after the 17th of February 2003. The following equation shows the pumping
rate for this final pump run:

Pump Rate = [113.6 gallons / 480 minutes] = (0.237 gpm)

The flow rate exceeds the minimum stabilization flow rate of 0.05 gallons per minute, The flow
rate of 0.237 gallons per minute will be used in the letter of justification for major equipment failure
to calculate expected pumping durations and water usage if pumping of 241-U-111 is restarted.

Evaluation Prepared by

Evaluation Checked by

Date& /( Z{/a13

Date

j 
37.5' 

RADIUS
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EVkLUATION CALCULATIONS AND COMMENTS:

'TANK: 241-U-111

SOFTWARE:

IMene.

REFERENCES:

TO-505-111, Rev. A-6 and A-20, Perform 241-U-111 Saitwell Pumping.

Project 9536, P0 # 1451-1/2, Drawing D-2, Rev. 6, Half Section at Centerline of 75 ft. Tank.

HNF-2978, Rev. 4, Updated Pumpable Liquid Volume Estimates and Jet Pump Durations for
Interim Stabilization of Remaining Single-Shell Tanks.

TFC-ENG-DESIGN-C-1 0, REV A, Engineering Calculations.

HNF-IP-0842, Volume IV, Section 4.1, Tank Farm Facility Interim Stabilization Evaluation

HNF-SD-RE-TI-1 78, Rev. 8, Single-Shell Tank Leak Stabilization Record.

WS-02-0581, 241-G Weight Factor and Specific Gravity Readings

Tank Waste Information System (TWINS) 2003, queried June 22, 2003, [posted Tank Integrity
Reports], Hanford intranet at http://twinswhse.pnl.ov/

20030217U 11 .CSV, electronic PLC records file from server \\ap003\saltwell\2003csv\2ndmonth.

PumpchrtsPE.xls, Excel log of saltwell pumping history from server \\ap012\dpu\pumpchartsPE.

CONCLUSIONS/RECOMMENDATIONS:

241-U-1Il has met the applicable criteria for declaration of interim stabilization due to major
equipment failure. See Page 1 for summary and final tank disposition and approvals and letter
7G320-03-MJS.004 "Justification for declaring 241-U-111 interim stabilized, due to major
equipment failure."

ATTACHMENTS:

All record attachments, raw data, and calculations for this evaluation, as well as other information
may be found in the tank history file maintained by Interim Stabilization Engineering, per the
requirements HNF-IP-0842, Vol. 4 Section 4.1, paragraph 3.4.1.

Evaluation Prepared by Date MA
Evaluation Checked by Date
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CH2MHILL
INTEROFFICE MEMO Hanford Group, Inc.

From: Retrieval/Closure System Engineering 7G320-03-mjs.004

Phone: 373-2408 S7-24
Date: June 13, 2003
Subject: JUSTIFICATION FOR DECLARING TANK 241-U-111 INTERIM

STABILIZED, DUE TO MAJOR EQUIPMENT FAILURE

To: T. L. Hissong S7-83

Copies: W. B. Barton R2-11 M. R. Koch S7-83
J. M. Conner S5-13 D. J. Saueressig S7-20
K. C. Dorwick S7-83 S. L. Swaney S7-24
R. A. Flores S7-20 W. T. Thompson S7-70
T. M. Homer S5-13 R. P. Tucker S7-20
K. J. Hull T4-07 D. T. Vladimiroff S7-20
M. A. Knight R2-11 MJS/LB

Saltwell pumping of Tank 241-U-111 began on June14, 2002, and continued until February 20, 2003,
when the saltwell jet pump failed due to a suspected impeller detachment. A total of 85,400 gallons of

liquid waste was transferred to 241-SY-102 before the failure occurred. Waste volume calculations show

34,400 gallons of drainable interstitial liquid remaining in the tank, of which 29,300 gallons is estimated
to be pumpable. Video observation reveals there is no supernatant liquid remaining. "Tank Farm Facility

Interim Stabilization Evaluation," HNF-IP-0842, Volume IV, Section 4.1, requires a jet pumped waste

tank contain less than 50,000 gallons of drainable interstitial liquid, less than 5000 gallons of supernatant
liquid, and achieve a maximum pump out or in-flow rate of 0.05 gallons per minute (gpm) for interim

stabilization. However, a single-shell waste tank can be declared interim stabilized by major equipment

failure by meeting the drainable interstitial liquid and supernatant quantities, but without meeting the

0.05 gpm criteria. Tank 241-U-111 meets the criteria for interim stabilization due to major equipment
failure.

The hydraulic properties and pumping history of waste tanks in U-farm are similar and indicate that
achieving zero pumpable liquid in Tank 241-U-1Il is not likely. A quantitative assessment of predicted
pumpable liquid remaining was performed per RPP-12324 "Interim Stabilization Calculations: Pumpable
Liquid Remaining". Table 3-3 of this document specifies the predicted quantity of pumpable liquid that
will remain once the stabilization criteria have been fulfilled. The predicted pumpable liquid remaining
for 241-U-11l is 22,800 gallons. If the 241-U-Ill saltwell pump was replaced and restarted, the
remaining pumpable volume of the tank will be the difference between 29,300 gallons and 22,800
gallons. Therefore, the remaining pumpable volume of 6,500 gallons will be assumed for the following
calculations in this evaluation.

If repairs at Tank 241-U-1Il were completed, the time to pump the remaining liquid from the tank is
dependent upon the flow rates of the liquid wastes into the saltwell screen. The current flow rate of liquid
into the saltwell screen at 241-U-Ill is calculated at 0.237 gpm, or 341 gallons per day (gpd). By
observation, the flow rate of liquid into the saltwell screen will decrease and approach 0.05 gpm (72 gpd)
as the interstitial liquid level drops. Therefore, to determine the estimated time to pump 241-U-111, an
average rate of 0.143 gpm (206 gpd) at 50% operating efficiency is assumed. Using this rate and
efficiency, the time to remove the remaining pumpable liquid of 6,500 gallons from Tank 241-U-l 11 is
approximately 9 weeks.
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June 13, 2003

Over this 9-week period, numerous system and transfer line flushes would be required to prevent the
typical plugging seen with saltwell transfer systems. The transfer line hold up volume of 850 gallons
necessitates frequent flushes. For example, from December 20, 2002 to January 5, 2003, a total of
1,450 gallons of flush water (including 1,300 gallons of transfer line flushes on the common header line
from 241-U-107), and 220 gallons of dilution water were required to maintain the transfer system
operable. During this time a total of 1,100 gallons of waste was pumped. If pumping were restarted and
similar flush and dilution volumes were required for operability, an additional 15,000 gallons (13,000
gallons flush water + 2,000 gallons dilution water) would be added to the waste stream to remove the
estimated 6,500 gallons of liquid from 241-U- I11.

To facilitate the replacement of the failed jet pump, the pump pit cover plate at 241-U-1Il would have to
be removed and workers would be required to work over the open pit. Before the pump assembly can be
replaced, extensive preparation of the pump pit is required to minimize the spread of contamination. A
report from the Radiological Control planner (Exposure estimate for Tank 241-U-1Il saltwell
replacement) details the level of radiation exposure for each member of the field crew performing the job.
The work to prepare the pump pit and replace the pump assembly would result in a dose exposure
estimated to be 922 mrem for the job.

Costs for repair and continued operation of 241-U-1Il are based on Single-Shell Tank Interim
Stabilization, Revision 3, Working Schedule Baseline. It is estimated that it would cost $79,000 to
replace the equipment and meet waste disposal costs at 241-U-1 11. If repairs were made and pumping
was restarted, the project expenses to calibrate and maintain the current equipment at 241-U-Ill for the
projected 9-week pumping schedule is estimated to cost $62,000. Additionally, an annual waste profile
costing $9,000 is required for the restart of 241-U-1 11. Since further tanks are being pumped in U-farm
complex, separate personnel are not required to staff U-farm. Therefore, there are no additional personnel
costs associated with continued pumping. The total project cost for restart and continued operation is
$150,000.

Based upon these evaluations of ALARA principles, remaining pumpable liquid, generation of excess
wastes, and cost concerns, it is recommended that Tank 241-U-1Il be declared interim stabilized on the
basis of major equipment failure as defined by "Tank Farm Facility Interim Stabilization Evaluation"
procedure, HNF-IP-0842, Volume IV, Section 4.1.

If you have any questions, please call me on 373-2408, or Mr. Stephen L. Swaney on 373-3472.

M. J. Sutey, Manager
Retrieval/Closure System Engineering
CH2M HILL Hanford Group Inc.

SLS/lsc

CONCURRENCE:

Date: V'3 / o5
M.1R. Koch, Director,
Retrieval/Closure Engineering
CH2M HILL Hanford Group Inc.

7G320-03-mjs.004 Justification 241-U-11 Itr. doc 6/13/2003 10:36AM
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taoe is contacting solids. Date 2/3/84

Solids Level 13.3" Date 9/19/79 Method KT

Liquid Level 13.3" Date 2/3/84 Method ohoto

Solids Volume 44,700 cal

Estimated Drainable Liouid Volume 4,300 gal

Average Maximum Tank Temperature, past 6 months .62"F 6/81 most recpn-t dat
Estimated Supernatant Volume 4300 gal

Cost/8enefit Analysis attached

Evaluation Performed by ate/ Checked by;ft/( DateZ-/4/

osition of Tank:

Tank Interim Stabilized at 430D gallons of drairabie liquid

Tank not Interim Stabilized; stabilization activities resumed

Approved by: Manager, TF&EPC Datej j:ffy
Manager, TFS&O Date .

Program Manager Date 2

DISTRIBUTION: TF&EPC Tank File, Tank Farm Surveil lance Analysis,
Approval Signatures

NOTE: Tank 112-U was previously Interim Stabilized on 9/19/79.
This form is for record purposes only.

Disp

W
El

*

INTERIM STABILIZATION EVALUATION - NON-JET PUMPED TANKS

Tank: 112-U

Evaluation (see Continuation Page for calculations and additional comments):

Photograph review completed - Date of most recent photographs 2/3/84

Tank history review completed

Tank temperature profile review completed

Surface Description: The surface is covered with a supernatant

pool approximately 59' in diameter and 2.5" deep The manual
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INTERIM STABrLTZATION EVALUATION - NON-JET PUMPED TANKS

(CONTINUATION PAGE)

Evaluation Calculations and Coments

TANK: //$U

YT -AL
kylSTE
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LEL = f3.3 "
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INTERIM STAGIL IZATIO_ EVALUAT IO

TAUK uumBER: _2_ 12 .-o EFFECTIVE DATE: 8-31-70

LIQUID LEVEL
& RISER NO. R-1 28"

SOLIDS LEVEL
A RISER 110.

EST., -UPEFZ; ATE
LIQUID VOLU8E

TEIPEZATURE:

1,000 gallons

Maxr 60 F.

EST.
DRAINABLE INTERSTITIAL

LIQUID VOLUME
This volume.assumes sludge to be 12.5%
drainable liquid.

IS TANK HEAT LOAD A PROBLEM?

yes no x unknown

600 a 'ItIms

IS THERE A POTENTIAL DOME LOAD PROB

PHOTOGRAPH EVALUATION: (Order #7791

The surface is 90% liou'id. The liquid
and this pool cannot be:reached with a
the tank perimeter.

yes no X

05 ; L.L. 2'3 1/2" ; Date 9-13-77)

pool
pump.

takes up the center of the tank
There is a band of solids at

CO;cTF.I1S:

The waste is in a dished shape and the solids level is being taken near the
outer edge of the dish. Since there are no access ports near the tank center
this perimeter point must.be used. Thus the.interstitial liquid volume estimate
is conservatively high.

ADVANCED STABILIZATION It appears that further liquid removal could be
RECOMMENDATION: .accomplished by Air drying.

Prepared By:

Frcviec:ed By:~ 4 z

P-1 27 ron-
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INTERIM STABILIZATION EVALUATION

TANK NUMBER: 202-1 EFFECTIVE DATE: A-ii-7o

LIQUID LEVEL
A RISER NO.

EST. SUPER'ATE
LIQUID VOLUNE

R-1 ?7,

1,000 aallons

SOLT-DS LEVEL
& RISER 10.

EST.
DRAIRABLE IUTERSTITI

LIQUID VOLULPE

2d"

AL
600 dallons

This volurme assumes sIddge to~-contain 12.5%
dra.inable liquid.

TEMPERATURE:
IS TANK HEAT LOAD A PROBLEM?

61 0 F

yes

15 THERE A POTENTIAL DONE LOAD PROBLEM? yes

no X unknown

no

PHOTOGRAPH EVALUATJON:

The surface area is 904. liquid. There is a ring of solids At the tank wall.
The. liquid pool cannot be reached with a pump.

C0;ET S :

(Order 1779106: ; Liquid Level 2'3" ; Date 9-13-77)

The waste is in a dished
edge of the dish. Since
"eter point must be used
tively high.
ADVANCED STABILIZATION
RECOMMENDAT ION:

shape and the solids level is being taken near the outer
there are no access ports near the tank center,-.this peri-
thus the interstitial liquid volume estimate is -conserva-

It appears that further liquid removal could be accomplished
by air drying.

Pr pared By: 7 7

F~BY:e.:t-d.B
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INTERIH. ST ASJLIZAlOH EVALUATION

TANK "UmBER: 203-11 EFFECTIVE DATE: R..1.7O

LIQUID LEVEL
& RISER NO. R-I 1O"

SOLIDS LEVEL'
& RISER HO. R-1 19"

EST.-SUPERNATE
LIQUID VOLUME 500 oallonq

EST.
DRAINABLE INTERSTMIlAL

LIQUID VOLUME A4nn llnn

This volume assumnes i.ludge 'to contain 1Z.5%
drainable li'quid.

TEIPERATURE: 860 F IS TANK .NEAT LOAD A PROBLEM?

yes

IS THERE A POTENTIAL DOME LOAD PROBLEM?

no x unknown

yes no X

P11OTOGRAPH EVALUATION: (Order #87195 ; Liquid Level ; l'7 1/4" ; Date 7-3-79)

The surface is approximately 700 liquid. . This liquid is in' a shallow pool taking
up the center portion of the tank which cannot be reached with a pump through any
existing risers. The manual tape is touching near the solid liquid interface.

CO*t-.EfITS:

The waste is in a dished shape and the solids level is being taken near the outer
edge of the dish. Since there are no access ports near the tank center, this peri-
meter point rust be used. Thus the interstitial liquid volume estimate is conser-
vatively high.

ADVANCED STABILIZATION It appears that further liquid removal could be accomplishec
RECOMMENDATION: by air drying.

PrBpa:rc-d ty: :

'A
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INTERIM STABILIZATION EVALUATIONi

TANK NUMBER: 2O49 EFFECTIVE DATE: _ i _.

LIQUID LEVEL
& RISER NO.

EST. S:UPERNATE
LIQUID VOLUME

R-1 18"

1,600 oallUM

SOLIDS 'LEVEL
t RISER 1O.

EST.
DRAINABjE 1INTERST ITI

LIQUID VOLUME 400 gallons

This volume assumes sludge to contain 12.5w
drainable liquid.

TEMPERATURE: 80 F . IS TANK HEAT LOAD A \PROBLEM? -

yes . unknown*

IS THERE A POTENTIAL DOME LOAD PROBLEM? yes no X

PhOTOGRAPH EVALUATION: (Order ff779108 ; Liquid Level 1':6" ; Date 9-13-77)

The surface area is 90% liquid. The 10% solids are seen as *a ring at the tank
wall. *There is a submersidle pump at the edge of the liquid pool. Attempts have
been made to transfer liquid, and these attempts have not been successful.

CuOz4ErlIS:

The waste is in a dished shape and the solids level is being taken near the outer
.edge of the dish. Since there are no access ports near the tank centerthis peri-
meter point must be used. Thus the interstitial liquid volume estimate is'-
conservatively high.

ADVANCED STABILIZATION It appears that further liquid removal could be accomplished
RECOMMENDATION by air drying.

P r pa red' By: k± Z A

Pucvir -::td EvY:

no yX
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SINGLE-SHELL TANK INTERIM STABILIZATION RECORD EDT No. N/A

ECN No. N/A

Text Attach./ ED/ECNName MSIN With All Text Only Appendix
Attach. Only Only

D.A. BARNES RI-14 X

C.E. HAMPTON S7-20 X

J.S. BOETTGER S7-24 X

J.N. DOELER S7-24 X

R.A. DODD S7-83 X

A.N. NAIKNIMBALKAR R2-12 X

B.M. HANLON R1-14 X

R.E. HEATH S7-24 X

T.L. HISSONG S7-83 X

R.E. RAYMOND S7-83 X

J.W. CAMMANN S7-83 X

M.R. KOCH S7-83 X

J.L. COWIN H6-19 X

L.S. KROGSRUD S7-24 X

D.G. BAIDE S7-24 X

J.N. APPEL R2-12 X

D.J. SAUERESSIG 37-67 X

N.J. SCOTT-PROCOTOR 35-01 X

S.L. SWANEY G6-88 X

W.F. ZUROFF 87-67 X

M.J. SUTEY S7-70 X

J.H. RASMUSSEN R2-12 X

N.W. KIRCH R2-58 X

N.L. HULSE R2-12 X

D.M. NGUYEN R2-12 X

D.L. BANNING R2-12 X

K.M. BOWEN R2-12 X

US DEPT. OF ENERGY

M.C. BROWN H6-60 X

J.D. LONG H6-60 X

US DEPT. OF ECOLOGY

N.H. UZIEMBLO HO-57 X

A-6000-135 (10/97)


